
Comparison of scales to evaluate the progression of HIV-
associated neurocognitive disorder

Nishiena S Gandhi1,†, Richard T Moxley1, Jason Creighton1, Heidi Vornbrock Roosa1,
Richard L Skolasky2, Ola A Selnes1, Justin McArthur1, and Ned Sacktor1
1 Department of Neurologyy, Johns Hopkins University, School of Medicine, Baltimore, MD 21287,
USA
2 Departments of Orthopedic Surgery, Johns Hopkins University School of Medicine, Baltimore, MD,
USA

Abstract
Aim—First, to compare the characterization of neurocognitive deficits in milder stages of HIV-
associated neurocognitive disorder (HAND) derived from existing dementia rating scales of the
American Academy of Neurology (AAN) and Memorial Sloan Kettering (MSK) with the 2007
consensus (‘Frascati’) classification. Second, to identify potential sociodemographic and clinical
predictors of HAND progression during 1-year follow-up.

Methods—104 HIV-infected subjects in an existing cohort system were evaluated with a medical
history, exam, neuropsychological test battery and functional assessments. The degree of HAND
was rated using the AAN, MSK and Frascati scales. The degree of concordance among these scales
was determined. In addition, 45 subjects were reassessed for changes in their neurocognitive status
at 1-year follow-up. Associations between age, education, sex, depression ratings, substance abuse,
race, hepatitis C serostatus, CD4 count and progression of HAND were examined.

Results—There was excellent concordance (γ > 0.8) among the Frascati, MSK and AAN ratings.
Subjects rated as having minor cognitive motor disorder on the AAN scale (n = 45) were evenly split
between Frascati rating of asymptomatic neurocognitive impairment (n = 24) and mild
neurocognitive disorder (n = 21). At 1-year follow-up of 45 subjects, 31% had worsened, 13% had
improved and 56% were stable. Predictors of progression included age older than 50 years (odds
ratio: 5.57; p = 0.013) and female gender (odds ratio: 3.13; p = 0.036).

Conclusion—The Frascati HAND rating scale has excellent concordance with previous
neurocognitive rating scales and can be used to better characterize milder stages of cognitive
impairment. Older individuals and women appeared to be more likely to show neurocognitive
progression.
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One of the earlier scales used to diagnose HIV-associated neurocognitive disorders (HAND)
was the Memorial Sloan Kettering (MSK) scale, which contains gradations that range from
minor cognitive disturbance to profound and incapacitating disorders [1]. However, the scales
integrate neurological deficits related to myelopathy, focusing on ambulatory function. While
this scale has been useful in many contexts it does not adequately separate the cognitive and
behavioral impairments originating from brain disease specifically from myelopathic
impairments.

In 1991 the American Academy of Neurology (AAN) detailed criteria for defining different
levels of HAND in research studies and clinical practice [2]. The 1991 criteria described two
levels of cognitive impairment: minor cognitive motor disorder (MCMD) and the more severe
HIV-associated dementia (HAD). MCMD was defined to encompass less profound forms of
cognitive motor and other behavioral dysfunction.

In 2007, a revised classification was proposed by a working group assembled in Frascati, Italy,
which aimed to categorize the presentation of neurocognitive disturbances in the post-HAART
era, which is characterized by persistence of primarily milder forms of neurocognitive
disturbance. The ‘Frascati’ criteria emphasizes that the essential feature of HAND is cognitive
disturbance; this revision eliminated the possibility of HIV neurocognitive disorders being
diagnosed on the basis of neuromotor and noncognitive psychiatric changes such as changes
in personality or mood. More precise criteria for three syndromes within the framework of
HAND were established: asymptomatic neurocognitive impairment (ANI), mild
neurocognitive disorder (MND) and HAD. Specifically, the introduction of the terms ANI and
MND were proposed to better characterize the neurocognitive deficits seen within milder stages
of HAND [3].

Many individuals with HAND remain neuro logically stable after starting HAART, or may
show partial reversal of neurological deficits. However, there is a subset of individuals whose
neurocognitive function continues to decline despite antiretroviral treatment [4–6]. Both
demographic and medical factors may play a role in this progression, which, if recognized,
might trigger different strategies of antiretroviral or adjunctive therapies.

Previous studies have mostly looked for predictive factors associated with a risk of developing
HAD rather than progression through various hierarchical levels of neurocognitive dysfunction
[7–9].

The current study was designed to examine the concordance between the Frascati scale and
two other scales; the MSK scale and the AAN scale. The Frascati scale has more precise deline-
delineation of neurocognitive impairment in milder stages of this disease and may thus be more
sensitive to neurological progression in HAART-experienced HIV-infected individuals. We
thus evaluated the predictive influence of baseline sociodemographic and clinical
characteristics on progression of HAND using this newer scale.

Methods
Participants

The study included 104 HIV-infected individuals at the General Clinical Research Clinic at
Johns Hopkins Hospital in Baltimore, MD, USA, who were evaluated from 2007 to 2009. The
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study was approved by the Johns Hopkins Institutional Review Board. HIV-infected patients
were recruited from two cohorts; the Northeast AIDS Dementia (NEAD) cohort [10] and the
Oxidative Stress Cohort [11], and were chosen using the following inclusion criteria: adults
older than 18 years of age, HIV-1-seropositive status, ability to provide written informed
consent, and ability to ambulate at first clinic visit. Exclusion criteria were the following:
history or current opportunistic CNS infection, history of or current schizophrenia, current
severe affective disorder believed to explain subject’s cognitive impairment, and history of
chronic neurological disorders such as epilepsy or multiple sclerosis. Substance abusers and
heavy alcohol users, remote or active, were not excluded but were not examined if judged by
the examiner to be intoxicated during the visit

Written informed consent was obtained from all patients participating in the study.

Questionnaires
Every 6 to 12 months subjects underwent the following: standardized questionnaires were used
to capture medical information and demographics, along with medical, psychiatric and
neurological history. A detailed substance abuse questionnaire was also self-administered.
Subjects were asked to report their current amount of alcohol intake and whether they used
cocaine and/or heroin in the past 6 months.

Clinical exam
Subjects underwent a clinical examination consisting of a macroneurologic examination
created for the AIDS Clinical Trials Group (ACTG) and the motor subscale (part III) of the
Unified Parkinson’s Dementia Rating Scale (UPDRS) [12], to assess extrapyramidal signs
associated with HAD.

Depression assessment
Mood was assessed with the self-administered Beck Depression Inventory (BDI). A score
greater than or equal to 16 was defined as the presence of depression symptomatology.

Laboratory assessment
CD4+ lymphocyte count and levels of HIV RNA in cerebrospinal fluid (CSF) and plasma were
obtained. HIV RNA levels were determined using the Roche PCR assay (Amplicor HIV-1
Monitor assay, version 1.5; Roche Diagnostics, Basel, Switzerland). Hepatitis C viral status
was obtained via history and evaluation of laboratory findings for HCV antibodies.

Diagnosis of HAND
Dementia assessment was performed according to the original AAN classification and MSK
staging classification using previously published methodology for neurocognitive testing and
definition of functional impairment [13]. Neuropsychological domains tested were: attention
and working memory (using Computerized Reaction Time Test), verbal memory (using Rey
Auditory Verbal Learning Test), visual memory and visuo-construction (using Rey Complex
Figure Test), psychomotor and motor speed (using Symbol Digit Modalities Test, Trailmaking
Test A & B, Grooved Pegboard Test and Timed Gait), frontal/executive functioning (using
Verbal Fluency Test and Odd Man Out) and literacy (using National Adult Reading Test).
Functional assessment was performed using the Karnofsky Performance Scale, Instrumental
Activities of Daily Living (IADL) assessment and subjective functional complaints. In
addition, new outcomes developed in the 2007 Frascati consensus classification were also
assigned by the same study team [3].
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Data analyses
The primary outcomes for this study were neurocognitive status using the previously mentioned
three classifications at baseline visit. Concordance between MSK and both AAN rating and
Frascati rating scales were tested using the Goodman–Kruskal γ statistic [14]. The Goodman–
Kruskal γ statistic is defined as the difference between the probability of getting a concordant
pair and that of getting a nonconcordant pair, conditional on all such concordant and
nonconcordant pairs. The Goodman–Kruskal γ statistic ranges between +1 and −1. If the two
rating scales are independent of one another, γ would equal 0. A positive γ statistic means that
we are more likely to obtain concordant pairs than discordant ones, Similarly, a negative γ
statistic implies that subjects with larger scores on one scale (e.g., Frascati) are more likely to
be associated with smaller scores on the other scale (e.g., MSK).

A subset of 45 HIV-infected individuals was assessed at 1 year following baseline. Change in
the Frascati rating was used to document progression of HAND during this time period. To
analyze variables as predictors of change in cognitive status, associations between the
independent sociodemographic characteristics measured at baseline (age ≥ 50 years, race,
college education, gender, clinical depression per BDI, substance abuse history, hepatitis C
status and CD4 count less than 200 cells/mm3) and change in cognitive status (improved, stable
or worse) were examined using a polytomous logistic regression model [15]. This model was
fit using SAS PROC CATMOD.

Results
Study demographics

In Table 1, there is a summary of the demographics of the total 104 HIV-infected patients
evaluated in this study and then subdivided by Frascati rating of cognitive status. The mean
age was 46.9 years (standard deviation [SD] = 6.4). A majority of the patients (72%) were men.
Mean CD4+ T-cell count was 354 cells/mm3 (SD = 206.5). Depression based on a BDI score
greater than or equal to 16 was found in 22.1% of HIV-infected patients in this study. A majority
of patients (58.7%) were seropositive for HCV. No significant differences between the
dementia rating subgroups were seen in these demographics. Figure 1 illustrates the distribution
of neurocognitive diagnoses according to the Frascati, AAN and MSK rating scales.

Concordance between rating scales
The concordance between the Frascati and MSK scales was excellent (Goodman–Kruskal γ =
0.969) (Table 2). However, there were some cases where there was differential rating. For
instance, 32 out of the 55 cases of MSK 0.5 defined as subclinical/equivocal dementia were
rated as Frascati ANI.

Comparing the Frascati rating and AAN rating scales, we again found that there was excellent
concordance (Goodman–Kruskal γ = 0.960) (Table 3). Those cases that were rated as MCMD
on the AAN scale (n = 45) were split approximately evenly between ANI and MND on the
Frascati scale. Ten individuals who were considered normal under the AAN rating scale fell
within the ANI category in the new Frascati rating.

Predictors of HAND progression
Of the original 104 enrolled, 45 patients had a follow-up examination within 1 year. Others
were seen at different time intervals so we excluded them from this ana lysis to ensure we had
consistency with regard to the time elapsed from baseline to determine progression of HAND.
Of the 45 patients, 32 (71%) were men, which was not significantly different from the total
cohort. Of the 45 patients, 14 (31%) showed declines in neurocognitive function, 25 (56%)
were stable and six (13%) showed improved function at 1-year follow-up relative to their
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baseline neuro cognitive status. Based on polytomous logistic regression, individuals with an
age greater than or equal to 50 years were more likely to demonstrate neurocognitive decline
compared with those with an age younger than 50 years (odds ratio [OR]: 5.57; 95% CI: 1.44–
21.53; p = 0.013), after adjusting for college education, gender, race, depression symptoms,
substance abuse, hepatitis C status and CD4+ cell count less than 200 cells/mm3. In the same
model, women were more likely to demonstrate worsening of neurocognitive status compared
with men (OR: 3.13; 95% CI: 1.08–9.09; p = 0.036) (Table 4). Owing to this finding, we
stratified the demographic and clinical data by gender. In this subset of 45 follow-up visits, of
the 15 people aged 50 years or greater, four (27%) were women. Of the 30 people aged under
50 years, nine (30%) were women. There was no difference in distribution of gender between
these two age groups (p = 0.816). Women, however, had significantly fewer years of education
(11.83 vs 13.15 years; p = 0.006) and higher CD4+ cell counts (461.17 vs 312.27 cells/mm3;
p < 001) compared with men.

Discussion
The AIDS Task Force of the AAN published nomenclature and research case definitions to
guide the diagnosis of neurologic manifestations of HIV-1 infection in 1991 [2]. The different
levels of HAND they described subsequently became known as the ‘AAN rating scale’.

After the introduction of HAART in 1996, the incidence of HAD declined along with most
other HIV-associated comorbidities [16]. In a study by one of the authors, the incidence of
moderate or severe dementia fell from approximately 7% in 1989 to only 1% in 2000 [16].
HAART was found to improve cognitive performance in some patients [8], and patients could
survive for years with HAND. In 2000, approximately 5–10% of HIV-infected individuals with
advanced infection had HAD and approximately 37% had less severe forms of HAND [16].
The prevalence of HAD in other cohorts from more recent years is even lower, for example in
the large National Institute of Mental Health (NIMH)-funded cohort CNS HIV Antiretroviral
Therapy Effects Research (CHARTER) it is 2% [Heaton R, Manuscript Under Review].
However, despite the remarkable effect of HAART on HAND incidence rates, the prevalence
of HAND continues to be very high at between 15 and 50%, depending on the cohort [Heaton
R, Pers. Comm.], and in several cohorts appears almost ‘resistant’ to the impact of HAART.
For example, in CHARTER, 53% of the total sample had neurocognitive impairment, with
increasing rates in those groups with greater comorbid illnesses. Prevalence estimates were
33% for ANI, 12% for MND and 2% for HAD [Heaton R, Pers. Comm.]. In those with
incidental comorbidities, a history of advanced HIV disease (AIDS status and low nadir CD4)
was a stronger predictor of impairment than current disease status indicators (current CD4,
plasma and CSF viral loads).

Thus, neurocognitive impairment still presents a significant problem for many HIV-infected
patients, and yet clinical guidelines appear to ignore this issue. For example, the latest
Department of Health and Human Services guidelines recommend initiation of HAART at any
level of CD4 count for individuals with HIV-associated nephropathy, but essentially ignore
HAND [101].

After the advent of HAART, the NIMH and the National Institute of Neurological Diseases
and Stroke identified aspects that required updating. A limitation of the AAN criteria was that
they did not recognize a subgroup of HIV-infected patients (<15%) who actually have mild
neuro cognitive impairment despite the absence of overt functional decline. They therefore
suggested inclusion of the term ANI to categorize individuals with subclinical impairment.
This is characterized by measureable neurocognitive impairment that is not recognized by the
infected individual (or clinician), or fails to impact upon function. In some sense, this can be
considered a ‘presymptomatic’ form of HAND, analogous to the presymptomatic phases of
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Alzheimer’s disease or Huntington’s disease. Despite the absence of symptoms, individuals
with ANI may be more likely to go on to develop the more severe forms of HAND. These new
criteria came to be known as the Frascati rating scale and an algorithm was proposed to assist
in standardized diagnostic classification of HAND by this scale.

According to the AAN criteria, MCMD required a history of impaired cognitive/behavioral
function in two areas (e.g., impaired attention and concentration, mental slowing, abnormal
memory or other cognitive dysfunctions, slowed movements, incoordination, personality
change, irritability and emotional lability), and these abnormalities should be associated with
mild impairment in work or activities of daily living (ADLs). Those patients who had
impairments in cognitive/behavioral function but no impairments in work or ADLs were
classified as normal. In Frascati, the categories ANI and MND were developed specifi- cally
to address this differentiation, namely the presence or absence of impairment in work or ADLs
among patients with mild abnormalities on neuropsychological testing.

In this study, we compared a cohort of patients assigned HAND ratings using the older AAN
and MSK rating scale with those of the newer Frascati rating scale. We found that concordance
is excellent between the older and new rating scales and that 45 MCMD patients were split
almost evenly between ANI (n = 24) and MND (n = 21). In addition, ten patients that were
considered normal under the older AAN rating scale ‘shifted’ into ANI in the new Frascati
rating, highlighting how this older scale may fail to detect early signs of neurocognitive
impairment and thereby under-represent the true prevalence of dysfunction.

When comparing MSK and Frascati rating scales, we again noted excellent overall
concordance. Of note, MND cases were all classified as MSK 0.5. A majority of MSK 0.5
cases fell into Frascati ANI rating, probably due to lack of any functional impairment or insight
regarding their impairments.

These discrepancies point to a possible limitation of the new Frascati rating scale, in that it
relies on the individual’s subjective assessment of their functional status. Under-reporting of
functional deficits can thereby occur when there is poor insight, and over-reporting can occur
if the patient is depressed. Overall, however, our comparisons show that the Frascati ranking
scale performs well and specifically addresses the limitations of the existing HAND rating
scales by identifying and more precisely classifying individuals with the milder stages of
HAND. A limitation of our study was that our raters were not blinded to the ratings of AAN
and MSK when determining the Frascati rank.

Although many individuals with HAND remain neurologically stable for years after starting
HAART, there are certain individuals whose cognitive decline continues. In a study that used
MRI assessment, HIV-infected patients on ART still demonstrated greater rates of white matter
volume loss than HIV-negative control individuals regardless of viral load [4,5]. Understanding
the etiology for this continued decline is complicated as several factors may be at play. Both
demographic and medical factors such as age, educational status, coinfection with hepatitis C,
as well as severity of HIV infection, may all play a role in the progression of the disorder.

In the second part of the ana lysis, we explored variables associated with progression of HAND.
Most prior studies have focused on predictors of HAD rather than progression through the full
spectrum of HAND, especially those performed prior to the widespread use of HAART. Older
studies prior to HAART have found HIV-related medical symptoms [8], lower hemoglobin
levels [8], higher plasma viral load [9], lower CD4+ cell counts [17] and intravenous drug use
[18] to be associated with a greater risk of developing dementia. Other pre-HAART studies
have found CSF HIV RNA levels associated with HIV encephalitis [19], cognitive impairment
[20] and severity of dementia [21–23]. More recent post-HAART studies, which also focused

Gandhi et al. Page 6

HIV Ther. Author manuscript; available in PMC 2011 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



on predictors of HAD, have found conflicting results when looking at blood and CSF markers
of immune activation, HIV RNA levels and CD4 counts [24,25].

In the second part of the analysis, when exploring variables associated with progression of
HAND, we found that individuals who were older than 50 years of age and women were more
likely to have neurocognitive decline. No other predictors for the progression of HAND were
found, including self-reported substance abuse. In fact, in this population, men were more likely
to abuse alcohol compared with women (p = 0.047) and there was no significant difference
between genders and cocaine and heroin use. Older age has been previously found to increase
the risk of developing HAD [26–29]. In the pre-HAART era, two studies reported that women
have more rapid progression of neurological signs and symptoms [8,30]. In the post-HAART
era, female gender as a predictor for progression of HAND has not been previously reported.
This may be in part owing to a finding that women with HAND have decreased function and
activity of antioxidant enzymes in CSF and monocytes, thus possibly resulting in more
oxidative stress in the CNS and thereby promoting peroxynitrite formation and neuronal
damage [31,32]. On further analysis of this subset, we did find that women had significantly
fewer years of education compared with men, which may explain their worsening HAND
status. Lower education is associated with more variability on repeat neurocognitive
assessments, and it is possible that the change in HAND status reflects random test–retest
variability rather than a true biological change. Less education may also result in less cognitive
reserve, which is the efficient utilization of brain networks or of enhanced ability to recruit
alternate brain networks to cope with or compensate for pathology [33]. Therefore, although
this finding is potentially interesting, it needs to be validated by larger studies. Of note, most
of our subjects were taking HAART and their clinical disease was well controlled; as judged
by plasma HIV RNA control, approximately 57% were undetectable. On HAART, HAND is
known to be usually stable and the majority of individuals with HAND do not progress on
HAART but instead show frequent bidirectional transitions. We had 14 subjects (31%) who
progressed in their HAND ranking using the Frascati scale in the 12-month period. However,
if we had used the older AAN scale for our assessment, three of these 14 would have been
considered stable as progression was from ANI to MND. Thus, the Frascati scale may be more
sensitive to neurological progression due to the more precise delineation in this milder stage
of this disease.

This study shows that the Frascati dementia rating scale has good concordance with the MSK
and AAN rating scale and can be used to more precisely describe the disorder, particularly in
milder stages of cognitive impairment. Progression of HAND in this study was more likely in
subjects older than 50 years and women, and the proportion showing progression was
surprisingly high, even though the overall study numbers were small. In the post-HAART era
of HIV, progression of HAND is thought to be less likely but larger studies are needed to
evaluate those factors that might allow for the more accurate prediction of change in
neurocognitive status ratings and thus validate our findings.

Executive summary

Introduction

• Original scales used to diagnose HIV-associated neurocognitive disorders
(HAND) were the Memorial Sloan Kettering (MSK) scale and the American
Academy of Neurology (AAN) scale.

• In 2007, revised classification was proposed in Frascati, Italy, to represent the
presentation of neurocognitive disturbances in the post-HAART era, characterized
by milder forms of neurocognitive disturbance.
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• More precise criteria for three syndromes within the framework of HAND was
established: asymptomatic neurocognitive impairment (ANI); mild
neurocognitive disorder (MND); and HIV-associated dementia (HAD).

• Although most individuals with HAND remain neurologically stable after starting
HAART, there is a subset of individuals whose neurocognitive function continues
to decline.

• The current study was designed to examine the concordance between the Frascati
scale and the two older scales and to evaluate the predictive influence of baseline
sociodemographic and clinical characteristics on progression of HAND using this
newer scale.

Methods

• A total of104 HIV-infected individuals every 6–12 months completed the
following: standardized questionnaires to capture demographics and medical,
psychiatric and neurological history; clinical examination; depression assessment;
and laboratory assessment.

• Diagnosis of HAND made using the AAN, MSK and Frascati classification.

• Neuropsychological testing and functional assessment performed at each visit.

• Concordance between MSK rating scales carried out using the Goodman-Kruskal
γ statistic.

• A subset of 45 HIV-infected individuals assessed at 1 year following baseline for
change in Frascati rating.

• Associations between sociodemographic characteristics measured at baseline (age
≥ 50 years, race, college education, gender, clinical depression per Beck
Depression Inventory, substance abuse history, hepatitis C status and CD4+ count
less than 200 cells/mm3) and change in cognitive status (improved, stable or worse)
examined using logistic regression.

Results

• Concordance between the Frascati and the MSK and AAN scales was excellent
(Goodman-Kruskal γ > 0.8)

• Cases that were rated as minor cognitive motor disorder on the AAN scale were
split between ANI and MND on the Frascati scale.

• Ten individuals considered normal under the AAN rating scale fell within the ANI
category in the Frascati scale.

• Of the 45 patients followed-up after 1 year, 31% showed declines in neurocognitive
function, 56% were stable and 13% showed improvement.

• Individuals older than 50 years and women were more likely to demonstrate
neurocognitive decline.

• Women, however, had significantly fewer years of education compared with men.

Discussion

• After the introduction of HAART in 1996, the incidence of HAD has declined.

• The prevalence of HAD is estimated at 2%; the prevalence of less severe forms of
HAND is high, between 15 and 50%.
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• The inclusion of the term asymptomatic neurocognitive impairment to categorize
individuals with subclinical impairment and mild neurocognitive disorder was
added to new criteria known as the Frascati rating scale.

• The categories ANI and MND were developed specifically to address the presence
or absence of impairment in work or activities of daily living among patients with
mild abnormalities on neuropsychological testing.

• Prevalence estimates are 33% for ANI and 12% for MND.

• Concordance is excellent between the older and new rating scales.

• The category ANI helps detect early signs of neurocognitive impairment that were
missed with the older rating scales.

• The Frascati scale addresses limitations of the older scales by identifying and more
precisely classifying individuals with milder stages of HAND.

• Although many individuals with HAND remain neurologically stable for years
after starting HAART, in certain individuals cognitive decline continues.

• HIV-infected patients on ART still demonstrated greater rates of white matter
volume loss.

• In this study, variables associated with progression of HAND were age greater
than 50 years and female gender.

• No other predictors for the progression of HAND were found, including self-
reported substance abuse.

• In the post-HAART era, female gender as a predictor for progression of HAND
has not been previously reported.

• However, women had significantly fewer years of education, which may explain
their worsening HAND status.

• We had 31% who progressed in their HAND ranking using the Frascati scale.
Using the older AAN scale, three out of 14 would have been considered stable as
progression was from ANI to MND, resulting in only 24% progression.

• Thus, the Frascati scale is more sensitive to neurological progression due to the
more precise delineation in this milder stage of disease.
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Figure 1. Distribution of neurocognitive diagnoses according to Frascati, asymptomatic
neurocognitive impairment and Memorial Sloan Kettering ratings
MSK ratings are defined as follows: MSK 0.5: equivocal/subclinical cognitive impairment;
MSK 1: mild dementia; MSK 2: moderate dementia. AAN: American Academy of Neurology;
ANI: Asymptomatic neurocognitive impairment; HAD: HIV-associated dementia; MCMD:
Minor cognitive motor disorder; MND: Mild neurocognitive disorder; MSK: Memorial Sloan
Kettering.
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Table 4

Decline or improvement of neurocognitive status as a function of sociodemographic and clinical characteristics.

Progression Odds ratio 95% CI p-value

Decline

Age ≥ 50 years 5.57 1.44–21.53 0.013

College education 2.04 0.57–7.27 0.274

Women 3.13 1.08–9.09 0.036

Depression 0.45 0.12–1.66 0.228

Hepatitis C coinfection 0.37 0.11–1.22 0.104

CD4 < 200 cells/mm3 0.95 0.33–2.71 0.922

Improve

Age ≥ 50 years 0.61 0.16–2.22 0.449

College education 1.37 0.38–4.93 0.633

Women 0.61 0.18–2.11 0.437

Hepatitis C coinfection 1.64 0.55–4.87 0.374

Depression NA NA NA

CD4 < 200 cells/mm3 0.88 0.22–3.45 0.855
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