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ABSTRACT
Introduction: Combined antiretroviral therapy has enabled human immunodefi ciency virus (HIV) carriers to live longer. This 
increased life expectancy is associated with the occurrence of degenerative diseases, including HIV-associated neurocognitive 
disorders (HAND), which are diagnosed via a complex neuropsychological assessment. The International HIV Dementia Scale 
(IHDS) is a screening instrument validated in Brazil for use in the absence of neuropsychological evaluation. HIV patients are 
frequently diagnosed with depression. We aimed to determine the prevalence of neurocognitive impairment using the IHDS 
and depressive disorders using the Hamilton Rating Scale for Depression (HAM-D17), compare the IHDS performance with 
the performances on the Timed Gait Test (TGT), the Digit Symbol Coding Test (DS) and the Brazilian version of the Scale 
of Instrumental Activities of Daily Living (IADL), and evaluate the association between the IHDS performance and clinical-
demographic variables. Methods: One hundred fourteen patients were evaluated in a cross-sectional study conducted in a public 
outpatient clinic for infectious diseases in Marília City, State of São Paulo, Brazil. Data were collected following consultation. 
Statistical analysis was performed in accordance with the nature and distribution of the data and hypotheses. Results: According 
to the IHDS, 53.2% of the sampled patients were neuropsychologically impaired. According to the HAM-D17, 26.3% had 
depressive disorders. There were signifi cant associations between the IHDS and the TGT and DS. Multiple regression analysis 
indicated that female gender, educational level, and cluster of differentiation 4 (CD4) levels were signifi cantly and independently 
associated with neurocognitive impairment. Conclusions: The prevalence of neurocognitive impairment according to the IHDS 
is high and associated with female gender, education level, and low CD4 levels. 

Keywords: HIV. Neurocognitive disorders. Depressive disorder.

Highly active antiretroviral therapy (HAART) has enabled 
the effective control of viral replication and immune status 
improvement in patients with human immunodefi ciency virus 
(HIV) infection or acquired immunodeficiency syndrome 
(AIDS), which has led to decreased mortality as a result of 
opportunistic infections(1) (2) (3). This increased life expectancy 
is associated with an increased occurrence of degenerative 
diseases, including HIV-associated neurocognitive disorders 
(HAND)(2) (3). The prevalence of cognitive impairment related 
to HIV remains high, despite the advent of HAART(3) (4) (5). 

HIV-associated neurocognitive disorders are characterized 
by cognitive, motor, and behavioral alterations secondary 
to the preferential impairment of subcortical structures by 
the virus(6). The current criteria for HAND are based on 

complex neuropsychological evaluations and the assessment 
of functional impact. Numerous instruments are utilized to 
identify neurocognitive impairment in HIV-infected patients 
in areas in which formal neuropsychological evaluation is not 
widely available(7). 

The International HIV Dementia Scale (IHDS) is a 
recommended instrument that is particularly useful in outpatient 
evaluations(7) (8). Recently validated in Brazil, the IHDS exhibited a 
sensitivity of 78.5% and a specifi city of 80.8% for the identifi cation 
of HIV-related dementia(9). The prevalence of HAND in the 
validation study was estimated to be 52.4%. The international 
literature reports prevalence rates between 22.7 and 69% using 
current diagnostic criteria(10) (11) (12). Limited Brazilian studies 
regarding the prevalence of HAND have been conducted(9) (13) (14).

Multiple factors are associated with neurocognitive disorders 
in HIV patients, with the most important factors as follows: 
age, duration of HIV infection, low CD4+ T lymphocyte counts 
(CD4), previous high plasmatic viral loads (VL), and psychiatric 
illness(10) (15) (16). 

Other neuropsychological tests, such as the Timed Gait 
Test (TGT) and Digit Symbol Coding Test (DS), are used as 
complementary tools to identify neurocognitive impairment in 
HIV+ patients(17).

Individuals with HIV/AIDS are also frequently diagnosed 
with depression, with prevalence rates between 12 and 66%(18) (19). 
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METHODS

A previous study suggests an association between depression 
and neurocognitive disorders in HIV+ patients(20). In Brazil, the 
prevalence of depression in HIV+ patients has been reported 
between 32 and 34.5%(13) (19).

Both neurocognitive disorders and depression can negatively 
impact quality of life, daily activities, and treatment adherence(21) (22) (23).

The objectives of this study were to determine the prevalence 
of neurocognitive impairment and depressive disorders in 
HIV+ patients, compare the performance of the IHDS with the 
performances of other neuropsychological assessment tools 
(TGT and DS) and a scale of instrumental activities of daily 
living, and evaluate the association between neurocognitive 
impairment and clinical-demographic variables.

A cross-sectional study was conducted in the affi liated clinic 
for Infectious Diseases of the Faculdade de Medicina de Marília 
(FAMEMA), Marília City, State of São Paulo, Brazil.

One hundred ninety-fi ve patients with HIV/AIDS scheduled 
at the clinic in 2013 were recruited. The inclusion criteria were as 
follows: confi rmed HIV infection and 18 years of age or older. The 
following conditions comprised exclusion criteria: incarcerated 
patients, active opportunistic infections, decompensated clinical 
illnesses, or hospitalization within the previous three months. 

All patients were evaluated by the same researcher, who 
performed the interview and clinical evaluation. Laboratory data 
were collected from the patients’ records. After consultation, 
the patients were invited to participate in the study. Following 
written informed consent, the following assessment methods 
were simultaneously administered. 

International HIV Dementia Scale

The IHDS comprises a method for screening neurocognitive 
disorders that evaluates memory/recall, motor speed and 
executive functions. Subjects with scores ≤10 were considered 
to exhibit neurocognitive impairment(7) (9).

Hamilton Rating Scale for Depression

The Hamilton Rating Scale for Depression (HAM-D17) is 
an instrument based on the gradation of depressive symptoms 
that consists of a questionnaire conducted in accordance with 
an interview guide(24) (25). Patients with scores >7 on the 17-item 
scale were considered to have a depressive disorder. 

Scale of Instrumental Activities of Daily Living

Developed from the Scale of Instrumental Activities of 
Daily Living (IADL) of Lawton and Brody and adapted to 
the Brazilian context(26) (27), this scale measures the degree of 
dependence/independence in performing the following tasks: 
using the telephone, traveling, shopping, preparing meals, 
performing housework, taking medications, and using money. 
Each item is assigned a score from 1-3, and higher scores 
indicate better performance. The patients were classifi ed as 
totally dependent (7 points), partially dependent (8-20 points), 
or independent (21 points).

Digit Symbol Coding Test

The DS is part of the Wechsler Adult Intelligence Scale  
and comprises a paper-pencil measure of processing speed in 
which subjects use a key of digits referenced by symbols and are 
required to fi ll in the correct symbol for each number as quickly 
as possible within a 120-second timeframe. The score represents 
the number of correct items completed. There is no cut-off value 
for normality; thus, the mean and standard deviation (SD) of 
the subjects’ raw scores were calculated and subsequently used 
for comparison with the IHDS performance(28).

Timed Gait Test 

The TGT comprises a standardized procedure for the 
assessment of motor dysfunction in the lower extremities in 
patients with HIV-dementia; it consists of walking 10 yards 
and back as quickly as possible. The score represents the mean 
time of three trials, which is recorded in seconds and decimals. 
The mean and SD of the patients’ scores were calculated for 
comparison with the IHDS performance(29).

Central Nervous System 
Penetration-Effectiveness Rank

The Central Nervous System Penetration-Effectiveness 
Rank (CPE) comprises the score for the classifi cation of the 
estimated penetration of antiretroviral drugs in the central 
nervous system (CNS). Higher scores are associated with better 
drug penetration in the CNS. The score was calculated for each 
participant who underwent HAART for >1 year(15).

Statistical analysis

Descriptive analyses of the patients’ demographic and 
clinical data were conducted by calculating the means and 
SDs for the continuous variables and the proportions for the 
categorical variables.

The patients with IHDS scores ≤10 were considered to 
exhibit neurocognitive impairment and were compared to the 
patients with scores >10 in relation to variables such as age, 
gender, educational level, time since HIV diagnosis, recent 
and lowest lifetime CD4 levels, recent and highest VL, and 
depression. We also performed a comparison of the TGT, DS, 
HAM-D17, and IADL scores between the patients with an IHDS 
score ≤10 or >10. 

In the statistical analyses, Pearson’s chi-squared tests, 
Student’s t-tests, Fisher’s exact tests, and Kruskal-Wallis tests 
were used in accordance with the nature and distribution of 
the data and the hypotheses. The Pearson correlation coeffi cient 
was used to evaluate the correlation between continuous 
variables.

Multiple regression analyses were conducted to measure the 
association between the IHDS performance and the following 
variables: gender, age, educational level, presence of co-
morbidities, most recent and prior CD4 counts <200 cell/mm3, 
most recent and prior VL >100,000 copies/ml, and depression. 
The Forward method was utilized with entry criteria of p<0.05 
and removal criteria of p<0.10. A signifi cance level of 0.05 was 
established. The Statistical Package for Social Science (SPSS) 
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Characteristics (total sample: 114) Value Percentage

Age (years)   

mean (SD) 46.7 (11.6) 
minimum-maximum age 20-74 
≥40 years of age 79 69.3

Gender  

male 66 57.9

Sexual orientation (self-reported)  

heterosexual men 50 43.8
MSM 16 14.0
heterosexual women 45 39.5

Race/color  

caucasian/white 54 47.4
pardo/brown 44 38.6
black  16 14.0

Education (years)  

mean (SD) 7.1 (3.7) 
minimum-maximum 0-15 

Smoking  

yes 68 59.6

Alcohol consumption   

yes 81 71.1

Illicit drug use  

yes 21 18.4

Characteristics (total sample: 114) Value Percentage

Comorbidities  

none 57 50.0
endocrine/metabolic 30 26.4
cardiovascular 30 26.4
osteoarticular 3 2.6
other diseases 6 5.3
≥2 comorbidities 22 19.3

Time since diagnosis of HIV infection (years)  

mean (SD) 8.6 (5.7) 
minimum-maximum 01-21 

HAART >1 year  

yes 100 87.7

Most recent CD4  

<200 cell/mm3 9 7.9
≥200 cell/mm3 105 92.1

Most recent VL  
<100,000 copies/ml 112 98.2
≥100,000 copies/ml 2 1.8

Lowest past CD4  
<200 cell/mm3 58 50.8
≥200 cell/mm3 56 49.2

Highest past VL  
<100,000 copies/ml 71 62.2
≥100,000 copies/ml 37 32.4

Duration of HAART treatment (years)
mean (SD) 7.1 (5.5)

SD: standard deviation; MSM: men who have sex with men (other diseases: nephropathy or thyroid disease); HIV: human immunodefi ciency virus; 
HAART: highly active antiretroviral therapy; CD4: cluster of differentiation 4 (CD4+ T lymphocyte count); VL: viral load (plasmatic viral load of HIV).

TABLE 1 - Clinical and epidemiological characteristics of the patients.

software, version 18.0 for Windows (SPSS Inc., Chicago, IL, 
USA) was used for data analysis. 

Ethical considerations

The study was conducted in accordance with the ethical 
standards outlined in the Declaration of Helsinki and approved 
by the Comitê de Ética em Pesquisa Envolvendo Seres Humanos 
da Faculdade de Medicina de Marília (protocol number 670/12).

In 2013, 195 patients were scheduled at the outpatient clinic 
for infectious diseases; 13 patients were not included because 
they were transferred to other services (n=8) or died (n=5) prior 
to the initiation of data collection. Twenty-eight patients were 
incarcerated, and 15 patients met clinical criteria for exclusion, 

which indicated 139 patients were eligible to participate in 
the study. Twenty-two patients did not attend the scheduled 
appointment, and 3 patients refused to participate; thus, 
114 patients were evaluated. 

Table 1 shows the clinical-demographic characteristics of the 
studied population. Of note, 50% (n=57) of the patients had other 
diseases. Metabolic or endocrine diseases were present in 26.4% 
(n=30) of the patients, and cardiovascular diseases were presents 
in 26.4% (n=30). The patients diagnosed with more than one 
associated disease accounted for 19.3% (n=22) of the subjects. Only 
3.5% (n=4) of the patients were co-infected with hepatitis C virus.

Previous CNS infections occurred in 19.3% (n=22) of the 
patients, with neurotoxoplasmosis the most frequent infection 
at 13.2% (n=15), followed by neurocryptococcosis at 3.5% 
(n=4). The other infections included tuberculosis 0.9% (n=1), 
syphilis 0.9% (n=1), and non-specifi c meningitis 0.9% (n=1).
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The mean time from HIV diagnosis until the evaluation 
was 8.6 ± 5.7 years (range 1-21 years). HAART was in use 
for >1 year in 87.7% (n=100) of the patients, with a mean 
treatment length of 7.0 ± 5.5 years. Undetectable VL were 
identifi ed in 66.6% (n=76) of the patients, and 1.8% (n=2) had 
recent VL ≥100,000 copies/ml. The IHDS was applied in 111 
patients. Three patients did not undergo evaluation because 
of the presentation of motor sequelae in the non-dominant 
hand; 53.2% (n=59) of the patients received a score of ≤10 
and were therefore considered cognitively impaired. When 
the cutoff was changed to ≤11, with the goal to increase the 
detection sensitivity for milder or asymptomatic impairments, 
the percentage of individuals with neurocognitive impairment 
increased to 71.2% (n=79). 

The mean DS score was 32.5 (range 2-72). This instrument 
was administered to 94 patients. Of the patients who did not 
complete the test, 6 patients were illiterate, 8 patients had visual 
defi cits that compromised their ability to perform the test, and 
6 patients could not perform the tasks following the given 
instructions. There was a signifi cant positive correlation between 
education and performance on the DS (Pearson correlation 
coeffi cient=0.61, p<0.0001). The TGT was administered to 103 
patients, with a mean score of 12.9 seconds (range 9-28). Eleven 
subjects did not perform the exam because of neurological or 
osteoarticular disease-related sequelae. All patients (n=114) 
completed the HAM-D17, and 26.3% (n=30) obtained scores 
>7, which is compatible with a depressive disorder. The IADL 
was administered to all patients; 68.4% (n=78) were classifi ed 
as independent, whereas 31.6% (n=36) were classified as 
partially dependent. The CPE was ≥6 in 95% of the patients 
who underwent HAART for >1 year. The applied instrument 
results are shown in Table 2.

Table 3 shows the variables associated with scores ≤10 on 
the IHDS compared with scores >10. 

The prevalence of neurocognitive impairment was greater 
in the women compared with the men [66.7 versus 42.9%, 
respectively, p=0.01; odds ratio (OR) 2.66, 95% confi dence 
interval (95% CI) 1.22-5.82]. When the prevalence of cognitive 
impairment (IHDS ≤10) was compared between the women aged 
<40 and ≥40 years, there was no signifi cant difference (68.3 and 
57.1%, respectively, p=0.67). Similarly, in men, the observed 
difference was not signifi cant when the age groups of ≥40 
and <40 years were compared (52.8 and 29.6%, respectively, 
p=0.07).

Neurocognitive impairment was more frequent in the 
patients aged ≥40 years compared with <40 years (61.0 versus 
35.3%, OR 2.87; 95% CI 1.24-6.64).

The presence of co-morbidities (≥1) exhibited a signifi cant 
association with neurocognitive impairment; thus, the patients 
with ≥1 co-morbidity more frequently exhibited an IHDS ≤10 
compared with the patients without co-morbidities (64.3 versus 
41.8%, respectively, p=0.02, OR 2.56, 95% CI 1.17-5.55). The 
presence of co-morbidities did not remain signifi cant in the 
multiple regression analyses.

Previous low levels of CD4 were associated with an increased 
prevalence of neurocognitive impairment, and impairment was 

TABLE 2 - Applied instrument results.

              Patients

 n  %

International HIV Dementia Scale 111 
≤10 59 53.2
>10 52 46.8
≤11 79 71.2
>11 32 28.8

Digit Symbol Coding Test 94 
mean score (SD) 32.5 (±14) 
minimum-maximum 2-72 

Timed Gait Test 103 
mean in seconds (SD) 12.9 (±2.7) 
minimum-maximum 9-28 

Hamilton Rating Scale for Depression 114 
>7 (depressed) 30 26.3
≤7 (not depressed) 84 73.7

Instrumental Activities of Daily Living Scale 114 
partially dependent  36 31.6
independent 78 68.4

CPE 100 
≥6 95 95.0
≥7 76 76.0
≥8 64 64.0

HIV: human immunodefi ciency virus; SD: standard deviation; CPE: Central 
Nervous System Penetration-Effectiveness Rank.

more common in individuals who had previously had a CD4 
<200 cell/mm3 (65.5 versus 41.1%, respectively, OR 2.71, 95% 
CI 1.25-5.86). Although the patients with a recent CD4 <200 
cell/mm3 more frequently exhibited an IHDS ≤10 compared with 
the patients with a recent CD4 >200 cell/mm3, this association 
was not signifi cant (88.8 versus 50%, respectively, OR 8.0, 
95% CI 0.96-66.3). 

Previous high VL levels were significantly associated 
with neurocognitive impairment as indicated by the IHDS. 
These changes were more common in individuals who had 
VL ≥100,000 copies/ml compared with the individuals with 
the highest VL <100,000 copies/ml (69.4 versus 46.4%, 
respectively, p=0.02; OR 2.62; 95% CI 1.12-6.16). The most 
recent VL levels were not associated with cognitive impairment.

Time since HIV diagnosis and time spent on HAART had 
no association with neurocognitive impairment.

In the multiple regression analysis, the independent variables 
associated with neurocognitive impairment identifi ed by the 
IHDS were female gender (OR 3.31, 95% CI 1.33-8.22), 
education level (OR 1.24; 95% CI 1.08-1.41), and previous 
CD4 <200 cell/mm3 (OR 2.65; 95% CI 1.09-6.39). 

Troncoso FT and Conterno LO - Cognitive disorders and depression in HIV
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TABLE 3 - Comparison of IHDS performance and clinical-demographic variables.

         IHDS (n=114) 

                             ≤10                              >10 Variable

 n % n % P OR (95% CI)

Gender
female 32 66.7 16 3.3
male 27 42.9 36 57.1 0.01 2.66 (1.22-5.82)

Age (years)
≥40 47 61.0 30 39.0
<40 12 35.3 22 64.7 0.01 2.87 (1.24-6.64)

Comorbidities
none 23 41.8 32 58.2
≥1 36 64.3 20 35.7 0.02 2.56 (1.17-5.55)

Most recent CD4
<200 cell/mm3 8 88.9 1 11.1
≥200 cell/mm3 51 50.0 51 50.0 0.03 8.0 (0.96-66.3)

Most recent VL
<100,000 copies/ml 58 53.2 51 46.8
>100,000 copies/ml 1 50.0 1 50.0 1.0 1.13 (0.06-18.6)

Lowest prior CD4 
<200 cell/mm3 36 65.5 19 34.5
≥200 cell/mm3 23 41.1 33 58.9 0.01 2.71 (1.25-5.86)

Highest prior VL
>100,000 copies/ml 25 69.4 11 30.6
 <100,000 copies/ml 32 46.4 37 53.6 0.02 2.62 (1.12-6.16)

 Mean (SD) Mean (SD) P Mean difference

Age (years) 49.9 (10.75) 43.42 (12.0) 0.004 6.47 (2.16-10.78)

Education (years) 5.86 (3.42) 8.65 (3.50) <0.001 -2.78 (-4.09, -1.48)

Time since diagnosis of HIV infection (years) 8.59 (5.37) 8.71 (6.37) 0.91 

IHDS: International HIV Dementia Scale; OR: odds ratio; 95% CI: 95% confi dence interval; CD4: cluster of differentiation 4; lowest CD4: lowest count of 
CD4+ T lymphocytes; VL: viral load; highest VL: highest previous viral load; SD: standard deviation.

Table 4 shows the comparison between the performances 
on the IHDS and the other instruments. 

The mean score obtained from the DS was 26.3 for the patients 
with an IHDS ≤10 and 39.5 for the patients with an IHDS >10 
(p<0.001; mean difference -13.19; 95% CI -18.28, -8.11).

On the TGT, the mean time for the patients with an IHDS 
≤10 was greater than the mean time obtained by the patients 
with an IHDS >10 (13.81±3.25 versus 11.96 ± 1.73, respectively, 
p=0.001; mean difference 1.85; 95% CI 0.80-2.89). 

Among the patients with an IHDS ≤10, 50.8% (n=30) were 
considered partially dependent based on the IADL performance, 
and 7.7% (n=4) of the patients with an IHDS >10 were 
considered partially dependent (OR 12.41; 95% CI 3.96-38.83).

No association was identified between the CPE and 
neurocognitive impairment.

This study failed to identify an association between 
depression and neurocognitive impairment (p=0.054; OR 2.45; 
95% CI 0.99-6.01).

DISCUSSION

Based on 111 patients evaluated via the IHDS, 53.2% 
(n=59) had scores ≤10 and a potential diagnosis of HAND. 
This fi gure is similar to the results reported by Rodrigues et al. 
in the study that validated the IHDS in Brazil(9). However, the 
percentage is less than the higher prevalence rates reported in 
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other countries(3) (11) (19). In Switzerland, Simioni et al.(11) utilized a 
complex battery of neuropsychological exams and evaluated 100 
HIV patients who underwent HAART with undetectable VL. 
The researchers reported a 69% prevalence of neurocognitive 
disorders. A similar prevalence (64.4%) was reported by 
Nakku et al.(30), who evaluated the frequency of neurocognitive 
impairment in 680 HIV patients in Uganda using the IHDS as 
the instrument of measure. 

When we used the strategy described by Rodrigues et al.(9) 
of shifting the cutoff point of the IHDS to ≤11 to increase 
the sensitivity up to 75.7% for the detection of less severe 
neurocognitive impairment, we identifi ed a prevalence of 71.2% 
(n=79) in our patients; these fi ndings are more consistent with 
the previously reported literature(11) (30).

Differences in the prevalence identified in previous 
studies may be explained by the diversity of instruments used, 
differences in the patterns of performance among different 
populations, or the lack of controlling variables capable 
of infl uencing neuropsychological test results, such as the 
education level, unemployment, and depression(3). Factors 
directly related to HIV infection can also justify the described 
differences in the prevalence rates; the predictive factors of 
HAND, such as low CD4 and high VL levels, tend to be more 
frequent in vulnerable populations in which a diagnosis is often 
delayed by a lack of access to health services or knowledge 
regarding the infection. For example, in countries such as Brazil, 
the use of HAART for patients with CD4 >500 cell/mm3 has 
only recently been widely applied(31). 

The IHDS was developed as a screening tool for the 
neurocognitive disorders present in HIV-infected patients, and its 
use has been recommended by international guidelines(7) (8) (32) (33). 

Although it is not suffi cient to fulfi ll the current proposed criteria for 
HAND(32), a recent study regarding the validation of the instrument 
in Brazil(9), which used a cutoff value of ≤10, indicated a sensitivity 
of 78.5% and specifi city of 80.8% for HIV-associated dementia and 
a sensitivity of 55% and specifi city of 80% for all forms of HAND; 
thus, this cutoff was useful to exclude neurocognitive impairment 
and identify the patients who required specialized evaluation(9).

Considering the lack of formal neuropsychological 
evaluation in the study location, as well as the aim of reinforcing 
the hypothesis that neurocognitive impairment identified 
using the IHDS could be related to HIV, we compared patient 
performances on the IHDS with the performances on the other 
tests designed to assess subcortical functions. A signifi cant 
association was identifi ed when the IHDS was compared with the 
TGT and DS results. These fi ndings are consistent with previous 
studies. In Kenya, Kwasa et al.(34) used the IHDS, Mini-Mental 
State Examination, and neuropsychological tests to evaluate 
different cognitive domains in HIV+ patients and identifi ed the 
worst TGT performances among individuals with neurocognitive 
impairment(34). Similarly, Lawler et al.(33) evaluated 120 patients 
in Botswana and determined that individuals classifi ed with 
neurocognitive impairment using the IHDS had lower scores 
on the DS (30.4 ‘without alterations in the IHDS versus 41.7 
with alterations; p<0.001)(33). The researchers also noted that 
education and neurocognitive impairment defi ned using the 
IHDS were the variables associated with performance on the 
DS(33). Our study also evaluated the education levels alongside 
the DS performance. A signifi cant positive correlation between 
the variables was identifi ed, with test performances improving 
with increasing years of education (p<0.0001).

Given the involvement of the cerebral basal ganglia, 
periventricular white matter, and hippocampus, HAND create 

TABLE 4 - Comparison of IHDS performance in relation to other instruments.

                        IHDS 

                    
                     

                        ≤10                                 >10 Variable

 

Patients (n)

 n % n % P OR (95% CI)

HAM-D17 114
>7 (depressed)  20 69.0 9 31.0
≤7 (not depressed)  39 47.6 43 52.4 0.05 2.45 (0.99-6.01)

IADL 114
partial dependence  30 88.2 4 11.8
independence  29 37.7 48 62.3 <0.001 12.41 (3.96-38.83)

  Mean (SD) Mean (SD) P Mean difference

Digit Symbol-Coding Test 94    
mean score (SD)  26.33 (11.56) 39.52 (12.94) <0.001 -13.19 (-18.28--8.11)

Timed Gait Test 103    
mean time (SD)  13.81 (3.25) 11.96 (1.73) 0.001 1.8 (2.89-0.80)

IHDS: International HIV Dementia Scale; OR: odds ratio; 95% CI: 95% confi dence interval; HAM-D17: 17-item Hamilton Rating Scale for Depression; 
IADL: Instrumental Activities of Daily Living Scale; SD: standard deviation.

Troncoso FT and Conterno LO - Cognitive disorders and depression in HIV
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lesions associated with peculiar clinical manifestations, such 
as bradykinesia (slowing of body movement) and bradyphrenia 
(slowing of mental processing with consequent impairments in 
learning and memory). The motor retardation is characterized 
by the diminishment of gait speed and oppositional movement 
of the fi ngers. The impairment of functions related to learning 
and memory primarily affects the components of recognition, 
registration, and recall(35) (36). The TGT and DS, which assess 
these functions, respectively, exhibited signifi cant correlations 
with the IHDS performance. Although these tests should not be 
used separately as a substitute for the IHDS, each test evaluates 
a unique cognitive domain, and these signifi cant correlations 
suggest that neurocognitive impairment may be related to HIV.

In the univariate analysis, the variables that exhibited a 
signifi cant association with neurocognitive impairment were 
age, female gender, education level, presence of co-morbidities, 
CD4 <200 cells/mm3 and VL >100,000 copies/ml. These 
fi ndings are consistent with previously published fi ndings. A 
longitudinal cohort study in Canada conducted by McCombe 
et al.(16) identifi ed advanced age as a predictor of HAND. In a 
multivariate analysis, the authors demonstrated that for each 
additional year of age after 18 years, there was an increase 
of 3.2% in the risk of HAND development. The authors also 
identifi ed an association between HAND and low CD4, high 
VL, and duration of HIV infection(16).

The prevalence of women with neurocognitive impairment 
in our study was 66.7% compared with 42.9% for men, which 
was signifi cantly different (OR 2.66; 95% CI 1.22-5.82). In a 
stratifi ed analysis by the age groups <40 and ≥40 years, there 
was no interaction between gender and IHDS performance. 
Social income variables were not evaluated; however, female 
gender and education level remained independently associated 
with neurocognitive impairment. The literature is confl icting 
regarding the association between gender and HAND. Some 
authors suggest that different domains are impaired in men and 
women. Women, in general, have fewer years of schooling, 
experience less favorable socioeconomic conditions, are more 
often exposed to alcohol and substance abuse, and exhibit a 
higher prevalence of psychiatric disorders, all of which are factors 
related to poor performance on neuropsychological tests(37) (38) (39).

Our study also identifi ed an association between the recent 
and previous CD4 levels and neurocognitive impairment, with 
lower CD4 counts in patients with an IHDS ≤10; however, 
only a previous CD4 <200 cell/mm3 remained signifi cant in 
the multivariate analysis. These results corroborate previous 
fi ndings that have demonstrated an association between HAND 
and CD4 nadir(16) (40).

Our data indicate an association between previous VL 
>100,000 copies/ml and the presence of neurocognitive 
impairment, although not as an independent variable. These 
results are consistent with previous studies(16). Increased VL is 
associated with higher levels of viral copies in the CNS, which 
could theoretically result in greater neurological damage(41).

The prevalence of depressive disorders in the studied patients 
was 26.3% (n=30) using the HAM-D17 with a cutoff point 
of >7. Depression has been reported to be more prevalent in 

HIV+ individuals compared with the general population and 
ranges from 12 to 66%(18) (19). This variability of reported rates 
can, at least in part, be explained by the variation in measures 
and cutoff points used in different localities or the availability 
of tests validated for these measurements(19). Our results are 
similar to other studies conducted in Brazil(13) (19) (42).

In the multiple regression analysis, female gender, education 
level, and prior CD4 <200 cells/mm3 remained signifi cantly 
and independently associated with neurocognitive impairment.

No association was identified between the CPE and 
neurocognitive impairment. The substantial diversity in the 
HAART regimens used by the patients may have infl uenced 
the results. 

The patients with an IHDS ≤10 were more likely to be 
partially dependent than the patients without impairment 
(OR 12.4; 95% CI 3.9-38.8). Although the study design did not 
enable the directionality of this association to be determined, 
these data indicate the impact of neurocognitive impairment on 
the individuals’ daily lives(23).

This study comprises one of the fi rst studies to assess 
the prevalence of neurocognitive impairment in a Brazilian 
population; thus, it possesses several limitations. The absence of 
a control group prevented a comparison of the prevalence with 
an HIV-negative population. The lack of neuropsychological 
evaluations did not permit the identifi cation of disorders using 
the IHDS compared with the gold standard as suggested by 
the literature(32). Finally, our sample is small compared with 
international studies, which may have infl uenced the assessment 
of variables previously described to be predictors of HAND, such 
as the duration of infection, age, VL, and depression. However, 
this study refl ects the reality of many Brazilian outpatient 
services, and perhaps the reality in other developing countries, 
in which the shortage of human and fi nancial resources prevents 
the use of all recommended neuropsychological evaluations, 
but considers it essential to identify patient groups potentially 
affected by neurocognitive disorders. 

The prevalence of neurocognitive impairment in individuals 
with HIV/AIDS in outpatient care was high. The use of IHDS 
scores ≤10 as diagnostic criteria and the correlations between 
the IHDS results and the TGT and DS results suggest that the 
alterations in question may be related to HIV after the cognitive 
domains evaluated by these tests are overtly affected during the 
course of infection. We identifi ed a signifi cant and independent 
association between neurocognitive impairment and female 
gender, education level, and previous CD4 <200 cell/mm3. 

The high prevalence of depression and neurocognitive 
impairment in individuals with HIV/AIDS alerts practitioners 
to the need to actively identify these diagnoses. In addition, 
the high frequency of patients with partial dependency in their 
daily activities among patients with neurocognitive impairment 
suggests the need to track these changes in HIV+ outpatients.
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