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Introduction: The human immunodeficiency virus (HIV) stills remains a serious public
health problem. HIV acquisition has several negative health consequences, such as
a cognitive deterioration or health-related quality of life (HRQoL) impairment. Although
these negative consequences could be directly related to a significant increase in self-stigma
in this population, few previous studies have analysed the possible associations between
these variables. This is especially the case in specific groups of people living with HIV, such
as men who have sex with men who could be at a greater risk of stigmatisation. The main
aim of the present study was to evaluate the association between cognitive functioning,
HRQoL and self-stigma in a group of men with HIV who have sex with men.

Methods: The present study was conducted in the Infectious Diseases Unit of the General
University Hospital of Alicante (Spain). The final sample was composed of 70 participants
who passed the inclusion and exclusion criteria. All were men with HIV who had sex with
men and the sample’s mean age was 45 years. Each participant completed questionnaires on
HRQoL and HIV self-stigma. Moreover, they completed an online cognitive assessment
through the previously validated platform for cognitive evaluation CogniFit, Inc.

Results: The obtained results showed a significant association between memory functioning
impairment, lower levels of HRQoL and higher HIV self-stigma scores. Hence, HRQoL, in
the mental summary domain, was shown to be a significant mediator in the relationship
between low memory performance and higher HIV self-stigma.

Discussion: Neurocognitive impairment could decrease HRQoL in men with HIV who have
sex with men, and hence, reinforce the idea widespread in society that having HIV holds
serious consequences. This fact, together with the reduced cognitive abilities to fight against
their own self-stigma could represent plausible explanations of the obtained results. In this
sense, intervention strategies, oriented towards reducing cognitive impairment, such as those
based on cognitive training, and other psychological interventions to promote HRQoL could
be effective approaches to prevent the negative effects of HIV self-stigma in this population.
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Introduction

The Human Immunodeficiency Virus (HIV) is a global public health problem.
There were an estimated 1.7 million new infections in 2018," reaching a total of
38 million infected individuals worldwide in 2019.> The figures in Spain are

similar. Indeed, according to the annual report on HIV epidemiology issued by
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Spain’s Ministry of Health, a total of 3244 new HIV
diagnoses were reported over 2018, of which 85.3%
With the widespread application of
Antiretroviral Therapy (ART), HIV has gradually become
a chronic disease, infected people’s life expectancy being

wEre men.2

similar to that of the general population.®”* However,
stigma and discrimination has evolved unevenly in society
compared to scientific progress. The psychological impact
of receiving an HIV diagnosis is still a heavy burden and
the experience is complex and diverse at the inter-
individual level.>* Furthermore, due to related health pro-
blems in HIV-infected populations, levels of morbidity are
higher, especially in terms of HIV-associated neurocogni-
tive impairment. In this way, recent studies indicate that
the prevalence of HIV-associated neurocognitive impair-
ment ranges from 23.5% to 87.2%.> More specifically,
memory is the most commonly affected cognitive ability
in people with HIV (27.4%).® One consequence of cogni-
tive impairment, especially in men with HIV who have sex
with men (MSM), is related to stigma. Stigma is a process
through which individuals are ‘disqualified from full social
acceptance due to an undesirable “mark” or “label”. This
label can be a physical, health-related, or a behavioural
attribute that is deemed “deeply discrediting”.” Crawford
found that the degree of stigma associated with HI'V infec-
tion is greater than that of other medical conditions such as
hepatitis, drug abuse, diabetes, and cancer.'® This stigma
has major social and psychological implications that are
rooted in perceptions of the implications of HIV in
society.!! Misconceptions about HIV transmission routes,
perceived contagiousness, and overestimations regarding
the risks of casual contact can evoke a certain stigmatisa-
tion of People Living With HIV (PLWHIV).">"'* HIV
stigma carries serious consequences. It has been related
to a decrease in HIV screening tests, poorer preventive
behaviours, lesser visits to the doctor, poorer treatment
engagement and retention, reduced disclosure of HIV sta-
tus, and a lower quality of life for PLWHIV, generally.'>'®
PLWHIV suffer from multiple stigmas. PLWHIV experi-
ment HIV stigma and also multiple forms of social and
structural discrimination, including racial discrimination,
homophobia, powerlessness, social isolation, and self-
stigma.'?*° However, the stigma could be internalised by
individuals, resulting in what has been referred to as self-
stigma. Self-stigma is defined as the maladaptive process
in which a person accepts social prejudices and integrates
societal beliefs as part of their own self-concept.>' Self-
stigma occurs when people who belong to a socially

discredited group, such as PLWHIV, or people who use
illicit drugs, endorse and internalise feelings of shame and
worthlessness due to their socially devalued identity, or
“spoiled identity”.?' This self-stigma can be understood as
a process of identity transformation, which leads to the
loss of previously held beliefs about oneself and the accep-
tance of lowered expectations for oneself.*>

HIV self-stigma is particularly dangerous and has many
terrible consequences. Indeed, it influences affective, cog-
nitive, and mental health outcomes, as well as healthcare
behaviours, which ultimately affects the physical health
outcomes of PLWHIV.>*** More specifically, the HIV self-
stigma keeps people from visiting HIV consultants and
other health services,”®2® hindering adherence to ART.
Thus, PLWHIV with a high level of self-stigma progress
more quickly from HIV to AIDS,* self-stigma, therefore,
being attributed to the high risk of morbidity and mortality
related to HIV.?27 At a psychological level, high HIV self-
stigma is associated with avoidance, rejection, abandon-

30,31

ment, social exclusion, an increase in the risk of

3233 and greater levels of psychological distress.**

suicide,
As such, it has an impact on mental health and the quality
of life of PLWHIV.>*?> When experiencing HIV self-
stigma, men with HIV are not only affected by feelings of
shame and guilt, they also internalise a level of negative
self-image and have a greater tendency to withdraw from
social interactions.*® The high level of self-stigma around
contracting HIV and these severe consequences could be
explained by the act that leads to contracting the disease,
because it is regarded as controllable. This makes it more
likely that a sense of responsibility for acquiring the illness
is inferred, bringing about further emotional reactions such
as pity or blame.*’>® HIV self-stigma is a very extensive
field of study.

Regarding HIV self-stigma prevalence, a recent study>’
estimated that nearly two-thirds of MSM with HIV had
a moderate to high level of HIV self-stigma, and even-
tually internalised and endorsed the stigmatising thoughts
and feelings associated with their identity as people living
with HIV. In this regard, cognitive impairment could nega-
tively affect HIV self-stigma, as the person’s ability to
reason is reduced. Previous studies have highlighted that
metacognitive abilities are related to the ability to deflect
self-stigma in people with schizophrenia.*® This suggests
that neurocognitive deficits, including memory, limit
a person’s ability to reject social stereotypes.*”*! In addi-
tion, people with HIV are vulnerable to HIV self-stigma,
which translates into a greater level of agreement with
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negative beliefs associated with their identity.>® However,
studies analysing the relationship between cognitive abil-
ities and HIV self-stigma in this group are scarce. In this
regard, unlike HIV-related discrimination, HIV self-stigma
remains strikingly understudied, with no evidence of well-
established programmes that address the issue.***** ™ It is
particularly urgent to start to work in this line, not only to
decrease the serious consequences and the high impact on
the quality of life of PLWHIYV, but also to compensate the
shortage of interventions targeting HIV-related self-
stigma.*>***” To understand how to manage HIV self-
stigma, studies on the factors affecting self-stigma and
how they operate are necessary.

Moreover, the deterioration of cognitive functions,
such as memory, not only affects self-stigma but also
health-related quality of life (HRQoL). The latter is recog-
nised as a subjective and multidimensional well-being
variable that involves an individual’s physical, mental,
emotional, and social functioning, and is essential for the
management of chronic diseases such as HIV.***
According to a recent review, few studies have hitherto
analysed the relationship between HRQoL and neurocog-
nitive impairment in MSM with HIV.** Nevertheless,
some previous studies have found that the presence of
neurocognitive impairment is significantly associated
with lower HRQoL scores in HIV-positive MSM.* ! As
a result, HRQoL has become an important health outcome
for people living with HIV.*>>* A recent study found that
cognitive performance indirectly affects HRQoL through
its impact on cognitive difficulties and the ability of men
with HIV to participate in meaningful activities such as
leisure, household management, and sports.53

Several studies have also shown that HRQoL is related to
self-stigma in clinical samples.”* >’ In this sense, low levels
of HRQoL were significantly associated with cognitive def-
icits and negative emotions, high levels of self-stigma and
low levels of self-esteem among people diagnosed with
depression,™ as well as impaired psychological well-being,
self-esteem, and autonomy in people with schizophrenia.”®>’
Self-stigma and quality of life may have a bidirectional rela-
tionship and focusing on some specific areas of quality of life
(such as autonomy through self-empowerment approaches)
may also improve the effectiveness of programmes that
reduce the impact of self-stigma on the quality of life of
subjects with schizophrenia.®® While this association has
been addressed in different clinical populations, studies
examining this relationship in MSM with HIV are scarce.

Based on all the above, the main objective of the present
study was to understand the relationship between neurocog-
nitive functioning, HRQoL and HIV self-stigma in MSM
with HIV. Moreover, the present study aimed to identify the
possible mediation effect of HRQoL in the relation between
cognitive functioning and HIV self-stigma. Based on pre-
vious research, we hypothesised that a poorer cognitive
functioning is associated with a deterioration of HRQoL

53,57.6061 pyrthermore,

and higher levels of self-stigma.
although no previous studies have specifically tested the
mediation effect of HRQoL in the relationship between
cognitive functioning and HIV self-stigma, we expected to
find a significant mediation role of HRQoL based on the

results of previous studies.

Materials and Methods
Study Design and Participants

The study’s design was cross-sectional and took place at
the Infectious Diseases Unit of the General University
Hospital of Alicante (Spain). Inclusion criteria were: (1)
having an HIV infection diagnosis; (2) being aged > 18
years; (3) being a man who has sex with men; (4) receiv-
ing antiretroviral treatment: (5) and signing an informed
consent for the whole study. Exclusion criteria included:
the presence of comorbidities identified in medical records
(dementia or other central nervous system diseases, mental
health condition(s) diagnosis, viral chronic hepatitis, active
cancer or infection, diabetes mellitus, high blood pressure,
cardiovascular disease, hypothyroidism, malnutrition, and
other severe health conditions) and mental or physical
impairments that could hinder the participant’s ability to
complete or understand the study questionnaires. All
patients in usual care between February 2020 and
December 2020 who met the inclusion criteria were
invited to participate in the study. The patient cohort
followed by the Infectious Diseases Unit of the General
University Hospital of Alicante (HGUA) includes 900
patients with HIV. Of these, 630 patients met the study’s
inclusion criteria and not its exclusion criteria. After per-
forming the sample calculation using G*Power,%* the
resulting required sample was 62 MSM with HIV. To
prevent the expected loss of patients, we decided to
include 72 HSH PHIV. Ultimately, 2 subjects failed to
answer the questionnaires adequately, so the final sample
was composed of 70 HIV-positive MSM.

The study was conducted in two phases. During the
first phase, participants were informed about the study’s
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characteristics, and were notified that the confidentiality
and anonymity of all data provided would be preserved
throughout the project. To ensure data confidentiality and
anonymity, codes were assigned to identify the partici-
pants. Once the participants had signed the informed con-
sent document, they completed questionnaires related to
sociodemographic data, HRQoL, and Internalised HIV
Stigma. The patients who enrolled in the first part were
invited to continue in the study. The second phase con-
sisted of an online multidomain cognitive test named
“Online  General Cognitive  Assessment  Battery
(CogniFit, Inc.)”. Both the first and the second part of
the study were conducted at the hospital unit with the
support of specialised researchers.

No participants received any remuneration for their
participation in the study. The study was conducted fol-
lowing the guidelines of the Declaration of Helsinki and
the European Union Good Clinical Practice standards. The
study was also approved (26 February 2020) by the Ethics
Committee of the General University Hospital of Alicante
(P12019/083).

Variables

Sociodemographic and clinical data. Sociodemographic
variables were evaluated through an ad hoc questionnaire
developed for this study. It asked about age, educational
level, nationality, employment status and income level.
Clinical data were extracted from each participant’s med-
ical records, including the following variables: time since
HIV diagnosis, current CD4+ lymphocytes, Nadir CD4+
lymphocyte and viral load.

Internalised HIV Stigma Scale (HIV-ISS).%* This ques-
tionnaire is a Spanish self-report instrument that evaluates
the level of internalised stigma related to HIV over the
most recent month. This scale is comprised of 10 items
with a 5-point Likert-type response format (l1=never or
nearly never, 2=seldom, 3=sometimes, 4=frequently,
S=always or almost all the time). The total score of the
HIV-ISS is obtained by adding the 10 item scores (range:
10-50). A higher score in the questionnaire indicates
a higher level of perceived internalised HIV stigma.

Health-Related Quality of Life (HRQoL). The Spanish
version of the Medical Outcomes Study-HIV Health Survey
was employed to evaluate the HRQoL.®* This questionnaire
of HRQoL: General Health

Perceptions (5 items), Pain (2 items), Physical Functioning

includes 11 subscales

(6 items), Role Functioning (2 items), Social Functioning (1
item), Mental Health (5 items), Energy/Fatigue (4 items),

Cognitive Functioning (4 items), Health Distress (4 items),
Quality of Life (1 item), and Health Transition (1 item).
Moreover, it has two general indexes that are based on the
calculation of the scores obtained in the subscales: Physical
Health Summary (PHS) and Mental Health Summary
(MHS). In the questionnaire, the questions refer to the 2
previous weeks, the scale points are 2, 3, 5, and 6, and the
final score is given on a scale from 0 to 100. Higher scores
correspond to greater health. A recent meta-analysis of this
instrument highlights the high reliability of the HRQoL
evaluation, the average o coefficient for the total score of
MOS-HIV (Medical Outcome Study-HIV) being 0.91 and
above 0.80 for all the subscales, except for role functioning.®®
The
Assessment Battery (CogniFit, Inc.) is a software applica-

Neurocognitive domains. General Cognitive
tion used to measure cognitive performance (https:/www.
cognifit.com). This battery has been used previously in
research on a wide range of populations and has demon-
strated its efficacy.®®® The battery is composed of a test
that assesses the cognitive domains: reasoning, memory,
attention, coordination, and perception. This cognitive
function test lasts about 30 minutes. Following the instruc-
tions and normative data, the highest score in each domain
is 800. Scoring over 400 indicates adequate performance,
and lesser scores equate to low performance.

Data Analysis

Descriptive analyses of the sociodemographic and HIV-
related clinical characteristics of the sample were carried
out. Pearson’s correlations were applied to test the relation-
ship between scores in the neurocognitive domains, HRQoL,
and HIV self-stigma. To analyse the predictive value of HIV
self-stigma based on the neurocognitive domains and
HRQoL, a step-by-step hierarchical regression analysis
was used. Participants were divided into two groups follow-
ing the normative data obtained in the validation study of the
General Cognitive Assessment Battery conducted by
CogniFit, Inc. (scores below 400 indicated low performance
and those above 400, high performance). For the mediation
analyses, the PROCESS macro by Hayes was employed.””
This macro is a path analysis modelling tool used to estimate
direct and indirect effects in mediation models. It is an
empirical bias-corrected bootstrapping procedure that serves
to approximate confidence intervals from the repeated
resampling of the observed data. A mediation effect is sig-
nificant only when the 95% confidence interval does not
include zero. In this case, it would be concluded that in
95% of the bootstrapped samples, the effect of memory on
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HIV self-stigma is mediated by the effect of HRQoL (PHS
and MHS). In the present study, the data was resampled
10,000 times, as recommended by Hayes.”® In small sam-
ples, bootstrapping has been demonstrated to be the most
effective and powerful method to test indirect effects com-
pared to other traditional methods, such as linear regression
or the Sobel test. In all cases, p<0.05 was considered sig-
nificant. Each statistical analysis was conducted using SPSS,
Version 24.0 (Armonk, NY, USA).

Results
Sociodemographic and Clinical Variables

of the Participants

Regarding sociodemographic dimensions, most participants
had advanced education (72.9%) and were employed
(78.6%). With respect to clinical variables, mean time since
HIV diagnosis was less than 10 years, and over 95% of the
men had an HIV-VL <50 cop. RaN/mL and high CD4+ cell

counts. Participant characteristics are summarised in Table 1.

Relationships Between Neurocognitive
Domains, HRQolL, and HIV Self-Stigma

As can be observed in Table 1, only memory was posi-
tively correlated with the summary domains in the
HRQoL, both PHS (r=0.257, p<0.05) and MHS (r=0.291,
p<0.05); and memory was negatively associated with HIV
self-stigma (r=—0.276, p<0.05). Regarding HRQoL, both
PHS (r=—0.428, p<0.01) and MHS (r=—0.596, p<0.01)
were negatively related to HIV self-stigma. The full cor-
relation patterns are summarised in Table 2.

Regression Analysis of Neurocognitive
Domains and HRQoL Affecting HIV
Self-Stigma

To examine how neurocognitive domains and HRQoL affect
HIV self-stigma, hierarchical regression analyses were con-
ducted. In the first step, all evaluated neurocognitive domains
were included. The PHS and MHS were then incorporated in
the second step. When neurocognitive domains were
included, only memory was significant, explaining 5.6% of
the variance in HIV self-stigma. Subsequently, when PHS
and MHS were added to the model, memory did not remain
significant, and only MHS was revealed to be significant. In
this step, the model explained 31.6% of the variance in HIV
self-stigma (Table 3).

Table | Participants’ Sociodemographic and HIV-Related Clinical

Variables
n=170
Age 45.41%12.67
Educational level Primary 8 (11.4%)
Secondary Il (15.7%)
Advanced 26 (37.2%)
University 25 (35.7%)
Nationality Spanish 54 (77.1%)
Employment Employed 55 (78.6%)
Unemployed Il (15.7%)
Pension 4 (5.7%)
Income level < 1000€ 9 (12.9%)
(monthly)
1001-1500€ 14 (20%)
1501-2000€ 16 (22.9%)
2001-2500€ 13 (18.6%)
>2500€ 18 (25.7%)
HIV-related Time since HIV diagnosis 9.85+6.42
variables (years)
Current CD4+ lymphocytes 815.83
(cells/uL.) +278.62
Nadir CD4+ lymphocyte 454.39
(cells/uL.) +201.922
Viral load <50 cop. ARN/mL 66 (95.7%)

Differences in HRQoL and HIV
Self-Stigma According to the Performance
Exhibited by Participants in Each

Neurocognitive Domain

Participants were divided into two groups based on their
performance in each evaluated domain. In this regard,
following the instructions and normative data of the
employed evaluation software for the assessment of cog-
nitive variables, scores below 400 indicated low perfor-
mance in each domain. Conversely, scores above 400
showed high performance in the neurocognitive domain.
Based on this classification, differences in HRQoL and
HIV self-stigma were evaluated. Except in the case of
memory, no differences were found in any neurocognitive
domain (p>0.05). In the case of memory, differences were
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Table 2 Pearson Correlation Coefficients Among Neurocognitive Domains, Physical, and Mental Health Summary of HRQoL and HIV

Self-Stigma
1 2 3 4 5 6 7 8
Neurocognitive domains | |1.Reasoning | 0.639*¢ | 0.484*%¢ | 0.547** | 0.572** 0.041 0.037 —0.047
2.Memory | 0.517#% | 0.623* | 0.719% | 0.257* 0.291* —0.276*
3.Attention | 0.583** | 0.625%* 0.118 0.099 —0.046
4.Coordination | 0.584* 0.029 0.011 —0.089
5.Perception | 0.066 0.031 —0.082
HRQoL domains 6.PHS | 0.799%* —0.428**
7.MHS | —0.596**
8.HIV self-stigma |

Notes: *p<0.05; *p<0.01.
Abbreviations: PHS, physical health summary; MHS, mental health summary.

Table 3 Regression Analyses of Sociodemographic Variables, Memory, and HRQolL as Predictors of HIV Self-Stigma

Variable HIV Self-Stigma

Model |

B SE B p 95% ClI

Reasoning 0.008 0.008 0.168 0.296 [-0.007, 0.023]
Memory -0.030 0.010 -0.551 0.005 [-0.050, -0.009]
Attention 0.001 0.008 0.017 0915 [-0.015,0.017]
Coordination 0.003 0.010 0.049 0.769 [-0.018, 0.024]
Perception 0010 0010 0.178 0.348 [-0.011, 0.030]
F(5.69) = 1.816,
p =0.122
R? =0.056

Model 2

B SE B p 95% ClI

Reasoning 0.004 0.007 0.074 0.591 [-0.010, 0.017]
Memory -0.008 0.010 -0.149 0413 [-0.028, 0.012]
Attention 0.006 0.007 0.109 0.431 [-0.008, 0.020]
Coordination -0.005 0.009 -0.081 0.576 [-0.023, 0.013]
Perception -0.001 0.009 -0.027 0.869 [-.019, 0.016]
PHS 0.072 0.088 0.137 0413 [-0.103, 0.247]
MHS -0.356 0.091 —-0.674 0.000 [-0.538, —0.173]
F(7.69) = 5.554,
p =0.000
R?=0.316
AR? =0.261, p =0.000
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Figure | Differences in HIV self-stigma between participants presenting high and low memory performance in the neurocognitive evaluation.

found in HIV self-stigma t(67.418)=2.709, p=0.009,
d=0.66, 95% IC [1.21, 8.02]. Results from the independent
samples ¢ test indicated that individuals with high memory
performance (M=14.69, SD=4.95, N=23) scored much
lower on HIV self-stigma than participants who exhibited
lower memory performance (M=19.31, SD=9.30, N=47)
(see Figure 1). No differences were found in the case of
HRQoL between groups based on memory performance
(p>0.05).

Multiple Mediating Effects of HRQoL on
the Relationship Between Memory and
HIV Self-Stigma

In order to analyse the possible mediating effect of PHS
and MHS on the association of memory with HIV self-
stigma, mediation analyses were performed employing
a bootstrapping method.

Memory was entered in the model as an independent
variable, PHS and MHS as mediators and HIV self-
stigma as dependent variable. First, memory predicted
PHS (B=0.017, SE=0.008, p=0.03, IC95% [0.001,
0.034]) and MHS (B=0.026, SE=0.010, p=0.01, 1C95%
[0.005, 0.047]). With regard to the proposed mediators,
only MHS predicted HIV self-stigma (B=—0.400,
SE=0.097, p=0.0001, 1C95% [-0.594, —0.206]). PHS

did not reveal a significant effect on HIV self-stigma.
The analysis of the indirect effect of memory on HIV
self-stigma, through the MHS effect, showed a significant
mediation (indirect effect=—0.010, SE=0.005, bias cor-
rected 95%, confidence interval for the indirect effect:
lower level=—0.023, upper level=—0.001). PHS did not
reveal itself as a significant mediator (indirect
effect=0.002, SE=0.003, bias corrected 95%, confidence
interval for the indirect effect: lower level=—0.004, upper
level=0.009). The total indirect effect estimated in the
model was significant (indirect effect=—0.008, bias cor-
rected 95%, confidence interval for the indirect effect:
lower level=—0.019, upper level=—0.001). Given that
a mediating effect is significant when the 95% confidence
interval does not span zero, it could be concluded that
memory had a significant indirect effect on HIV self-
stigma, but only through the effect of the MHS of
HRQoL as a significant mediator, unlike PHS. Hence,
when MHS was introduced in the model as a mediator,
the relationship between memory and HIV self-stigma
did not show a statistically significant result (B=—0.006,
SE=0.005, p=0.261), suggesting that MHS has a full
mediating effect in that association. Overall, the model
F(3, 66)=13.162, p=0.00001 predicted 37.4% of the var-
iance in patients’ HIV self-stigma.
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Figure 2 Results of multiple mediation analyses exploring the mediating effect of Physical Health Summary and Mental Health Summary on the association between memory
and HIV self-stigma (**p < 0.01; *p < 0.05). The presented values are standardised regression coefficients where: “a,” indicates the standardised regression coefficient in the
association between memory and Physical Health Summary; “a,” indicates the standardised regression coefficient in the association between memory and Mental Health
Summary, “b,” indicates the standardised regression coefficient in the association between Physical Health Summary and HIV self-stigma; “b,” indicates the standardised
regression coefficient in the association between Mental Health Summary and HIV self-stigma; “c” indicates an indirect effect and “c”” represents a direct effect in the
association between memory and HIV self-stigma. Dashed lines represent non-significant effects.

No other mediation models were analysed as the rest of
the neurocognitive domains evaluated did not exhibit
a significant association with HIV self-stigma. The magni-
tudes of the PHS and MHS mediating effects were not
compared due to the PHS’s lack of significance as
a mediator. Standardised regression coefficients and direct
and indirect effects are represented in Figure 2.

Discussion
The objective of the present study was to understand the
association between cognition, HRQoL, and HIV self-
stigma in MSM with HIV. Our results present an explanatory
model of how cognitive deficiencies influence self-stigma in
MSM with HIV. More specifically, participants with low
memory performance presented high HIV self-stigma. The
performed mediation showed direct relationships between
memory and HIV self-stigma. However, when we introduced
HRQoL as a mediator in this relationship, the direct correla-
tion disappeared. Moreover, the MHS of HRQoL mediated
the relationship between cognition and HIV self-stigma.
Furthermore, we found that neurocognitive impairment
influenced the quality of life of PLWHIV. This relationship
has previously been described in the literature,** ' but our
study has further contributed to the field, thus addressing
suggestions of future research in this line.** As such, our
article supports the relevance of evaluating the quality of
life and interacting factors for PLWHIV. Our work also
supports HIV advocacy groups that are calling for its
inclusion as an additional 90 in the 90-90-90 testing and
treatment World Health

target introduced by the

Organization in 2016.”'

Nevertheless, the question remains as to how neuro-
cognitive impairment influences HIV self-stigma in MSM
with HIV. To our knowledge, the present study is the first
to have analysed this relationship. It has produced an
explanatory model, helping to understand how cognitive
deficiencies influence self-stigma in this population. Our
study also found that participants with low memory per-
formance presented high HIV self-stigma. This direct rela-
tionship disappeared when we included HRQoL into the
equation, and the MHS of HRQoL explained the relation-
ship between cognition and HIV self-stigma.

In this sense, as mentioned earlier, the explanation
could be that PLWHIV with neurocognitive impairment
and low quality of life are not cognitively able to fight
against their own HIV self-stigma. Moreover, they cannot
reject the disqualifications associated with HIV in society,
and as such, they internalise derogatory and erroneous
beliefs as true, increasing their self-stigma. This has been
described previously in people with schizophrenia, which
also presents a high association with stigma. Nabors et al
described how neurocognitive deficits limit the abilities of
a person with schizophrenia to reject the stereotypes of
mental illness held by society at large.*® Nevertheless,
although general cognitive functioning has been found to
have a significant effect on self-stigma in previous studies,
in our case, only memory seemed to be related to this
factor. Memory is one of the main dimensions highly
correlated with executive functioning, which in turn, is
closely related to stigma resistance.”” Adequate executive
functioning seems to promote adequate coping strategies,
resilience, and those metacognitive abilities needed to fight
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against self-stigma as proposed in recent research.”” This
fact has been replicated in other studies such as that con-
ducted by Grover et al, in which executive dysfunction
was found to be significantly related to higher levels of
self-stigma in people with schizophrenia.”® The conclu-
sions obtained in these previous studies could explain the
results of our work. Although executive functioning was
not analysed in the present study, memory, one of its most
related cognitive domains, was evaluated.”* Indeed, some
studies have found very strong correlations between mem-
ory domains and executive functions.”” In this sense,
memory deficits could be a major correlate of executive
dysfunction. This latter fact could in turn explain how
people exhibiting lower memory performance present
higher executive dysfunctions and therefore, a lack of
metacognitive abilities and resilience to develop higher
stigma resistance. This mechanism may plausibly explain
the development of higher levels of HIV self-stigma in
MSM with HIV with memory deficits.

Another reason could be that PLWHIV with sympto-
matic cognitive impairment associated with HIV view
their quality of life as low because they perceive them-
selves as sick. This self-definition of sick person reaffirms
the beliefs established by society that having the disease
holds serious consequences, which, in turn, increases
a person’s HIV self-stigma. Terpstra et al interviewed
PLWHIV with neurocognitive disorders: several partici-
pants reported that they commonly experienced frustra-
tion, embarrassment, as well as worry associated with
cognitive difficulties and potential decline. Moreover,
when their cognitive difficulties caused problems, they
decided not to ask for help because they were concerned
about being judged negatively.*°

Beyond the effects of neurocognitive impairment on
HIV self-stigma, a number of recent studies are indicating
that HIV self-stigma may also influence cognitive perfor-
mance and quality of life, especially in mental health
In this sense, it has been found that HIV-
related stigma is a significant predictor of poorer perfor-

domains.®!

mance in cognitive testing or disturbances in mental
health, such as higher levels of anxiety and depression.®’
Some authors explain the negative effect of HIV-related
stigma on brain structures, probably mediated by chronic
stress, isolation or negative social experiences directly
related to HIV-related stigma. The effect of HIV self-
stigma on cognitive functioning or HRQoL is likely to
be bidirectional, and additional research is necessary to
clarify this issue.

In any event, the findings of this study point to the
necessity of implementing several interventions strategies
to prevent neurocognitive and HRQoL deterioration, and
therefore, HIV self-stigma in this population. Considering
the conclusions derived from this research, a key approach
following an HIV diagnosis could be to maintain adequate
neurocognitive functioning. It seems that optimal neuro-
cognitive functioning could prevent a reduction in
HRQoL, preserving the patients’ autonomy and adequate
independence in daily life. Patients’ self-perceptions of
being sick could be mitigated, thus preventing the devel-
opment of higher levels of self-stigma. In this sense,
a recent review has identified that cognitive interventions
have shown to be effective in this population.”®

Moreover, strategies directly aimed at reducing HIV
self-stigma could be very effective when internalised
stigma levels are high. Several studies have identified the
effectiveness of a variety of interventions directed towards
diminishing HIV self-stigma in this collective.*****
Although psycho-educational interventions are the most
developed and evaluated strategies, it is necessary to ana-
lyse the efficacy of other holistic approaches. In this vein,
based on the multiple variables involved in HIV self-
stigma, multicomponent approach interventions may be
the most effective strategies. According to previous
research and the results of the present study, HIV self-
stigma is influenced by multiple variables of
a psychological, social, cognitive and health nature.
Implementing multicomponent interventions could thus
be a plausible mechanism to prevent and reduce this man-
ifestation in PLWHIV.

Despite advancing our understanding of the association
between cognition, HRQoL, and HIV self-stigma in
PLWHIV, the present study presented some limitations. Its
design only allowed measuring the association between the
variables, it did not enable establishing any causality.
Furthermore, the questionnaire was self-administered and
as such, some participants may not have been sincere in
their responses. Caution must therefore be applied in the
interpretation of the results considering desirability biases.
Moreover, the number of HIV-positive people in the study
sample was small. We were nonetheless able to confirm our
results as the participants were representative of the target
population. On the other hand, no social HIV determinants
were measured in the present study, and these variables
could be possible confounders of the obtained results. It
has been demonstrated that risky sexual behaviours,”” low
monthly income,”® lower social support’® or isolation,”
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among others, significantly influence neurocognitive dete-
rioration in PLWHIV. Finally, the fact that the study was
performed in a Spanish region may limit the generalisability
of its conclusions. Futures studies should be conducted
based on larger samples, longitudinal designs, considering
possible social confounders of neurocognitive impairment in
this population, and contemplating the need to analyse pos-
sible differences based on ethnicity or cultural dimensions.

Conclusion

In conclusion, our study highlights how cognitive deficien-
cies in PLWHIV affect their quality of life and how this
relationship increases HIV self-stigma. The results of this
study improve our understanding of the processes under-
lying HIV self-stigma and the factors involved. Such
knowledge plays a key role in the development of poten-
tial intervention strategies. These interventions, which aim
at reducing HIV self-stigma and improving the quality of
life of PLWHIYV, should include strategies that specifically
address neurocognitive impairment as a relevant variable.
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