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Introduction:

The global situation regarding Human Immunodeficiency Virus (HIV) infection has changed substan-
tially, making Acquired Immunodeficiency Syndrome (AIDS) a chronic disease, with consequences at the
physical, psychological (adjustment difficulties, psychological distress) and social (withdrawal, stigma,
lack of social support) levels [1].

At the brain level, HIV infection can cause several problems, affecting up to half of people with this
infection - known as HIV-associated neurocognitive deficits (HAND) [2]. HIV-associated dementia
(HAD) is more prevalent in people living with HIV who have severe immunosuppression, high viral loads
in the cerebrospinal fluid and advanced HIV, as indicated by anaemia and hypoalbuminemia [3]. Research
evidence worldwide has consistently reported a high prevalence of HAD among people living with HIV.
The International HIV Dementia Scale (IHDS) is among the most commonly and internationally used
screening scales for HAD due to its acceptable properties observed in terms of good reliability and validity,
and also due to its simplicity, and limited requirement of language proficiency and training [4].

In this work, a retrospective study is performed in Portugal to identify possible clinical, psychological,
social and demographic characteristics as well as symptoms of depression that significantly affect the risk
of dementia in patients with HIV.

Methods:

A non-probabilistic sample of HIV patients was selected to this study, following criteria: age over 18
years old, undergoing antiretroviral treatment, who agreed to participate in this study, with the permission
of the respective doctor. People with cognitive disorders that prevented them from understanding the
objectives of the study, as well as giving free and informed consent, were excluded.

The data were acquired (March 2017 to July 2020) by e-interviews, conducted by specialists in mental
health, based on the data collection protocol that included the following tools (1) questionnaire for the col-
lection of sociodemographic and health data/risk behaviours; (2) the Simplified Medication Adherence
Questionnaire (SMAQ); (3) the International HIV Dementia Scale; (4) Social Support Scale for People
with HIV/AIDS; (5) Brief Inventory of Symptoms (BSI) and (6) Barthel Index.

Atthebeginning of the data analysis, descriptive univariate statistical measures were calculated for dif-
ferent characteristics. Continuous data, such as time since HI'V diagnosis, emotional support, instrumental
support, global severity index and nine subscales of symptoms of depression were summarized using
median and interquartile range (IQR). For categorical variables, percentages and counts were used.

Then, bivariate statistical analyses were conducted. Namely, the association between HAD and demo-
graphic (age, sex, marital, work, education and the living with status), clinical (time since HI'V diagnosis,
HIV hospitalization, time antiretroviral therapy ART initiation, adherence to therapeutic regime, hepatitis
B infection, hepatitis C infection, presence of other diseases, history of opportunistic diseases and people
support) and psychosocial (emotional support, instrumental support and global severity index) character-
istics were assessed using the t-test for normally distributed continuous variables, the Mann-Whitney-U
test for non-normally continuous variables and the chi-square test for categorical variables. Subsequently,
association between HAD and nine symptom dimensions of depression (somatization, obsession-compul-
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Whenever the p-value P<0.05, the results were considered statistically significant. Data were analysed
using R version4.0.4.

Results:

Actotal of 255 patients with HIV infection of which 149 (58%) of patients with HIV had probable high
risk HAD, based on the cut-off of <10.5 on the IHDS, integrated in this study. Nearly 81% of participants
were male with ages ranged from 21 to 86 years, with amean of 47 years (SD=10.07).

HAD was not associated with none of the six demographic variables (P>0.05) (Table 1).

Table 1 - Sociodemographic characteristics and risk of HIV-associated dementia (HAD).

Risk of dementia

Sociodemographic characteristics Low risk (n = 106) High risk (n = 149) p value OR (95% CI)
Mean + SD Mean + SD
Age 49 +10.05 47 +10.07 0.13 0.98 (0.95-1.00)
Sex n (%) n (%)
Female 25 (23.6) 23 (15.4) 0.13 1
Male 81(76.4) 126 (84.6) 1.69 (0.90-3.19)
Marital status n (%) n (%)
Single 44 (41.5) 63 (42.3) 0.23 1
Married/live as a couple 39 (36.8) 42 (28.2) 0.75 (0.42-1.34)
Divorced/separated/widowed 23 (21.7) 44 (29.5) 1.33 (0.71-2.54)
Work status n (%) n (%)
Employed 48 (45.3) 72 (48.3) 0.42 1
Unemployed 34 (32) 46 (30.9) 0.90 (0.51-1.60)
Retired 19 (18) 29 (19.5) 1.02 (0.51-2.03)
Other 5(4.7) 2(1.3) 0.27 (0.04-1.29)
Education status n (%) n (%)
Up to 4 years 48 (45.3) 71 (47.6) 0.72 1
Up to 9 years 35 (33) 46 (31) 0.89 (0.50-1.58)
Up to 12 years 20 (18.8) 23 (15.4) 0.78 (0.38-1.58)
High school 2(1.9) 7 (4.7) 2.37 (0.54-16.34)
Other 1 2(1.3) 1.35(0.13-29.58)
Living with n (%) n (%)
Alone 32 (30.2) 48 (32.2) 0.83 1
Family 74 (69.8) 101 (67.8) 0.90 (0.53-1.55)

Abbreviations: ART, antiretroviral therapy; Cl, confidence interval; IQR, interquartile range; SD, standard deviation.

HIV-associated dementia was associated with the adherence level to therapeutic regime (OR=1.95,
95% CI: 1.18-3.25, P=0.01), where patients with good adherence were less likely to have probable high
risk HAD than those with moderate adherence. However, the remaining clinical variables were not associ-
ated with probable HAD (Table 2).

There was a statistically significant association between HAD and emotional support (OR=0.78, 95%
CI:0.60-0.99, P=0.04) and global severity index (OR=1.64,95% CI: 1.12-2.43,P=0.007) (Table 2). There-
fore, patients who received strong emotional support were less likely to have probable high risk HAD than
those who received poor emotional support, but those presenting larger global severity index were more
likely to have probable high risk HAD.

Intheanalysis ofthe nine symptom dimensions of depression, there were a statistically significant asso-
ciation between HAD and obsessive compulsive (OR=1.75, 95% CI: 1.22-2.55, P=0.003), interpersonal
sensitivity (OR=1.49, 95% CI: 1.11-2.05, P=0.02), paranoid ideations (OR=1.40, 95% CI: 1.02-1.93,
P=0.02), psychoticism (OR=1.45,95% CI: 1.45-2.02, P=0.04) (Table 3).

Discussion:

Patients with dementia have complicated issues and symptoms in many domains that interfere with
daily activities [Livingston, etal,2020)]. In these cases, patients should be considered as a whole, as well as
their family caregivers, and interventions should be individualized. Evidence is accumulating for the
effectiveness, atleast in the short term, of psychosocial interventions tailored to the person’s needs, to man-
age neurocognitive and functional symptoms, including the reduction of depressive and anxiety symptoms
overyears [5].

Combination antiretroviral therapy (cART) has dramatically reduced the risk of opportunistic central
nervous system infection and severe dementia secondary to HIV infection in the past two decades, but
HAND continues to have a significant impact on patients' quality of life [6].
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Clinical/Support characteristics

Risk of dementia

Low risk (n = 106)

High risk (n = 149)

p value OR (95% CI)

Time since HIV diagnosis (years)
DSSEmotional

DSSinstrumental

Global Severity Index

median (IQl)
11 (7.00-15.75)
4.00 (3.35-0.97)
3.55 (2.60-4.57)
1.62 (1.38-2.31)

median (IQl)
12 (7.00-18.00)
3.83 (2.75-4.50)
3.50 (2.70-4.50)
2.04 (1.55-2.68)

0.67 1.00 (0.96-1.04)
0.040 0.78 (0.60-0.99)
0.840 0.99 (0.79-1.23)

( )

0.007 1.64 (1.12-2.43

HIV Hospitalization n (%) n (%)
No 77 (72.6) 113 (75.8) 0.66 1
Yes 29 (27.4) 36 (24.2) 0.84 (0.48-1.50)
Time ART initiation n (%) n (%)
1 6 (5.7) 3(2) 0.26 1
2 30 (28.3) 44 (29.5) 2.93 (0.71-14.76)
3 9 (8.5) 11(7.4) 2.44 (0.49-14.32)
4 8(7.5) 5(3.4) 1.25(0.21-8.13)
5 53 (50) 86 (57.7) 3.24 (0.82-15.89)
Adherence to therapeutic regime n (%) n (%)
Yes 61 (57.5) 61 (41) 0.01 1
No 45 (42.5) 88 (59) 1.95 (1.18-3.25)
Hepatitis B infection n (%) n (%)
No 90 (85) 122 (81.9) 1
Yes 6 (5.6) 19 (12.7) 0.09 2.33 (0.94-6.62)
Unknown 10(9.4) 8(5.4)
Hepatitis C infection n (%) n (%)
No 78 (73.6) 116 (77.8) 1
Yes 20 (18.9) 28 (18.8) 0.31 0.94 (0.49-1.80)
Unknown 8(7.5) 5(3.4)
Presence of other diseases n (%) n (%)
No 68 (64) 100 (67.1) 0.72 1
Yes 38 (36) 49 (32.9) 0.87 (0.52-1.48)
History of opportunistic disease n (%) n (%)
No 85 (80.2) 110 (73.8) 0.30 1
Yes 21 (19.8) 39 (26.2) 1.43 (0.79-2.65)
People support n (%) n (%)
1 50 (47.2) 78 (52.3) 0.71 1
2(1.9) 4(2.7) 1.28 (0.24-9.49)
3 6(5.7) 8(5.4) 0.85 (0.28-2.73)
4 43 (40.5) 56 (37.6) 0.83 (0.49-1.42)
5 5(4.7) 3(2) 0.38 (0.07-1.62)
Table 3 - Symptomatic characteristics and risk of dementia in HIV outpatients
HAD
Low risk (n = 106) High risk (h = 149) p value OR (95% CI)
Somatization, median (IQR) 1.50(0.85) 1.86(1.14) 0.06 1.41(0.98-2.06)
Obsessive_Compulsive, median (IQR) 1.83(0.83) 2.17(1.16) 0.003 1.75(1.22-2.55)
Interpersonal_Sensitivity, median (IQR) 1.50(1.00) 2.00(1.50) 0.02 1.49(1.11-2.05)
Depression, median (IQR) 1.83(1.17) 2.00(1.67) 0.06 1.30(0.98-1.74)
Anxiety, median (IQR) 1.83(1.00) 1.83(1.17) 0.09 1.31(0.95-1.84)
Hostility, median (IQR) 1.60(1.20) 2.00(1.20) 0.07 1.30(0.97-1.74)
Phobic_Anxiety, median (IQR) 1.40(1.00) 1.60(1.00) 0.10 1.27(0.92-1.77)
Paranoid_ldeation, median (IQR) 1.80(1.20) 2.20(1.20) 0.02 1.40(1.02-1.93)
Psychoticism, median (IQR) 1.80(1.15) 2.00(1.20) 0.04 1.45(1.04-2.02)

Although the widespread use of cART has prolonged the survival of people with HIV, the diagnosis of
HIV-associated neurocognitive disorder (HAND) is essential in the long-term clinical management of the
disease, and the identification of cognitive decline continues to be a clinical challenge [ 7]. Neurocognitive
deficits remain a complex consequence of HIV infection. With a variable prevalence in different popula-
tions, even with treatment [7], the increase in the average life expectancy of these users for ages over 50
years is indicated as a risk factor by several authors, as a consequence of the decrease in the proliferation of
T lymphocytes [8].

In this study, probable high risk of dementia among the participants was identified in 149 (58.4%) AIDS
patients.

Inunivariate analysis, risk of dementia was not associated with sociodemographic variables at a signi-
ficance level of 0.05. Our results differ from the results of Wubetu, Asefa & Gebregiorgis [9], where they
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reveal that older participants had a 6% increase in the likelihood of a diagnosis of HIV-associated neuro-
cognitive impairment compared to younger participants, OR 1.06 (95% CI=1.03, 1.08)[9].

In our clinical and support analysis, we found that, among HIV patients, those who have better social
support at the emotional level have a lower odds of dementia risk. Social support (emotional or instru-
mental) is a useful resource that helps minimize psychological stress and maladjusted reactions to the
disease or limitations to adjust to it. It plays a key role in buffering the negative effects of HIV-related
stigma [10]. Individuals may support patients living with HIV by remembering the medication time and
can give material support.

We also observed that, among HIV patients, those who have a higher global severity index and those
who did not adhere to the therapeutic regimen showed an increase of 64% and 95%, respectively, ofhaving
a high risk of dementia. Becker et al. [11], identified memory and learning deficits in adults with HI'V and
found that they were associated with low rates of adherence to the therapeutic regimen. The occurrence of
neurocognitive disorders in HIV-positive patients may be due to non-adherence to treatment [3]. Low
adherence to treatment also leads to an increase in viral load and a reduction in CD4 count [12]. GSI (psy-
chological symptoms of distress) may raise the chance of non-adherence to the therapeutic regimen and
impede its successful treatment and be connected with the disease's fast development and viral transmis-
sion.

Examined the nine subscales of depressive symptoms that comprised the global severity index, we
observed that only four symptoms have a significant association with the high risk of dementia in patients
with HIV. The odds ofhigh risk of dementia in HIV patients increase as the degree of obsessive-compulsive
symptoms increases OR 1.75 (CI 95% 1.22-2.55), interpersonal sensitivity OR 1.49 (C1 95% 1.11-2.05),
paranoid ideation OR 1.40 (C195% 1.02-1.93) and psychoticism OR 1.45 (C195% 1.04-2.02).

In conclusion, patients with HI'V with an association with the risk of dementia who have social support
atthe emotional level present a more favourable environment to control the disease and do not show deteri-
oration of neurocognitive impairment.

Ethics committee and informed consent:

Ethical approval was granted from the Oporto School of Nursing Committee of Ethics. Participants were asked to sign an informed
consent after being informed of the content and purpose of the study. Researchers did not interfere in any treatments or drugs adminis-
tration. Data anonymity and confidentiality were guaranteed and the right to discontinue participation at any time during the study.

Acknowledgements

This work was partially supported by Portuguese funds through the CIDMA - Center for Research and Development in Mathematics
and Applications, and the Portuguese Foundation for Science and Technology (FCT-Fundagao para a Ciéncia e a Tecnologia), within
project UIDB/04106/2020 and UIDP/04106/2020. Silva is also supported by the FCT Researcher Program CEEC Individual 2018
with reference CEECIND/00564/2018.

References:

1. World Health Organization. GLOBAL HEALTH SECTOR STRATEGY ON HIV 2016-2021. TOWARDS ENDING AIDS.
JUNE 20186. https://apps.who.int/iris/bitstream/handle/10665/246178/WHO-HIV-2016.05-eng.pdf

2. Alzheimer Society. Rarer causes of dementia. Factsheet 442LP. 2015. https://www.alzheimers.org.uk/sites/default/
files/pdf/factsheet rarer causes of dementia.pdf

3. Gannon P, Khan MZ, Kolson DL. Current understanding of HIV-associated neurocognitive disorders pathogenesis.
Curr Opin Neurol. 2011 Jun; 24(3):275-883. https://doi.org/10.1097/WCO.0b013e32834695fb

4. Achappa B, Priyadarshni S, Madi D, Bhaskaran U, Ramapuram JT, Rao S, et al. Neurocognitive dysfunction among
HIV positive patients using International HIV dementia scale. Asian J Med Sci. 2014 May 17;5(4):61-4. https://
doi.org/10.3126/ajms.v5i4.8724

5. Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, Ames D, et al. Dementia prevention, intervention,
and care. Lancet. 2017 Dec 16;390(10113):2673-734. https://doi.org/10.1016/S0140-6736(20)30367-6

6. Brew BJ, Chan P. Update on HIV Dementia and HIV-Associated Neurocognitive Disorders. Curr Neurol Neurosci
Reports. 2014 Jun 19;14(8):1-7. https://doi.org/10.1007/s11910-014-0468-2

7. Xu, Lin'Y, Bell RP, Towe SL, Pearson JM, Nadeem T, et al. Machine learning prediction of neurocognitive
impairment among people with HIV using clinical and multimodal magnetic resonance imaging data. J
NeuroVirology. 2021 Jan 19;27(1):1-11. https://doi.org/10.1007/s13365-020-00930-4.

8. Kumar S, Himanshu D, Tandon R, Atam V, Sawlani KK VS. Prevalence of HIV Associated Neurocognitive Disorder
using Modified Mini Mental State Examination and its Correlation with CD4 Counts and Anti-retroviral Therapy. J
Assoc Physicians India. 2019 Apr 1;67(4):47-51. Available from: https://pubmed.ncbi.nim.nih.gov/31299839

9. Wubetu AD, Asefa KK, Gebregiorgis BG. Prevalence of Neurocognitive Impairment and Associated Factors Among
People Living with HIV on Highly Active Antiretroviral Treatment, Ethiopia. HIV AIDS (Auckl). 2021; 13:425-33. https:/
/doi.org/10.2147/HIV.S298141

10.Nakku J, Kinyanda E, Hoskins S. Prevalence and factors associated with probable HIV dementia in an African
population: A cross-sectional study of an HIV/AIDS clinic population. BMC Psychiatry. 2013 May 3; 13(1):1-7.
https://doi.org/10.1186/1471-244X-13-126

11.Becker BW, Thames AD, Woo E, Castellon SA, Hinkin CH. Longitudinal Change in Cognitive Function and
Medication Adherence in HIV-Infected Adults. AIDS Behav. 2011 Mar 25;15(8):1888-94. https://doi.org/10.1007/

12.Flatt A, Gentry T, Kellett-Wright J, Eaton P, Joseph M, Urasa S, et al. Prevalence and 1-year incidence of HIV-
associated neurocognitive disorder (HAND) in adults aged =50 years attending standard HIV clinical care in
Kilimanjaro, Tanzania. Int Psychogeriatrics. 2021 Mar 24; 1-12. https://doi.org/10.1017/51041610221000156

J. Stat. Health Decis. 2021;3(1):40-43 | https://doi.org/10.34624/jshd.v3i1.24826 43


https://doi.org/10.34624/jshd.v3i1.24826
https://apps.who.int/iris/bitstream/handle/10665/246178/WHO-HIV-2016.05-eng.pdf
https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_rarer_causes_of_dementia.pdf
https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_rarer_causes_of_dementia.pdf
https://doi.org/10.1097/WCO.0b013e32834695fb
https://doi.org/10.3126/ajms.v5i4.8724
https://doi.org/10.3126/ajms.v5i4.8724
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1007/s11910-014-0468-2
https://doi.org/10.1007/s13365-020-00930-4.
https://pubmed.ncbi.nlm.nih.gov/31299839
https://doi.org/10.2147/HIV.S298141
https://doi.org/10.2147/HIV.S298141
https://doi.org/10.1186/1471-244X-13-126
https://doi.org/10.1007/s10461-011-9924-z
https://doi.org/10.1007/s10461-011-9924-z
https://doi.org/10.1017/S1041610221000156

