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Abstract

Given that neurocognitive impairment is a frequent complication of HIV-1 infection in Spanish-
speaking adults, the limited number of studies assessing HIV-associated neurocognitive disorders
(HAND) in this population raises serious clinical concern. In addition to being appropriately
translated, instruments need to be modified, normed, and validated accordingly. The purpose of the
current study was to examine the diagnostic utility of the HIV Dementia Scale (HDS) and
International HIV Dementia Scale (IHDS) to screen for HAND in Spanish-speaking adults living
with HIV infection. Participants were classified as either HAND (A= 47) or No-HAND (N =53)
after completing a comprehensive neuropsychological evaluation. Receiver operating
characteristic analyses found the HDS (AUC = .706) was more sensitive to detecting HAND than
the IHDS (AUC = .600). Optimal cutoff scores were 9.5 for the HDS (PPV = 65.2%, NPV =
71.4%) and 9.0 for the IHDS (PPV = 59.4%, NPV = 59.1%). Canonical Correlation Analysis
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found the HDS converged with attention and executive functioning. Findings suggest that while
the IHDS may not be an appropriate screening instrument with this population, the HDS retains
sufficient statistical validity and clinical utility to screen for HAND in Spanish-speaking adults as
a time-efficient and cost-effective measure in clinical settings with limited resources.
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Hispanics are the largest racial and ethnocultural minority within the United States
comprising approximately 16% of the population (U.S. Census Bureau, 2010). To date, it is
estimated that there are 53 million Hispanics living in the United States, placing citizens of
Hispanic origin as the largest racial or ethnic minority group in the nation (U.S. Census
Bureau, 2013). The projected Hispanic population of the United States in 2050 is 132.8
million, which will constitute 30% of the nation's population amongst whom 35 million will
speak Spanish at home (U.S. Census Bureau, 2010).

It is well documented that HIV invades the CNS during the acute stages of the infectious
process (Davis et al., 1992), resulting in neuropathology through both direct and indirect
mechanisms, though predominantly indirect (Goodkin, Lopez, Hardy, & Hardy, 2013).
Neurocognitive disorders related to HIV are referred to as HIV-associated neurocognitive
disorders (HAND; Antinori et al., 2007). Unfortunately, individuals who have compromised
neuropsychological functioning as a result of HAND are at an increased risk of medication
nonadherence to effective Antiretroviral Therapy (ART) and of worse self-care when
compared to individuals without HAND (Becker, Thames, Woo, Castellon, & Hinkin, 2011;
Hinkin et al., 2002; Price et al., 1999). As a consequence, while the incidence of the most
severe form of HAND (i.e., HIV-associated dementia) have declined since the era prior to
effective ART (Sacktor et al., 2001), the prevalence rates of milder forms of HAND have
continued at a stable rate (Heaton et al., 2010; McArthur, 2004) and, in fact, appear to have
increased.

Hispanics living in the United States are disproportionately tested for infection later during
the course of the disease, are more likely to present with an opportunistic infection, and may
have a significantly greater risk for developing HAND upon HIV diagnosis (Dennis,
Napravnik, Sena, & Eron, 2011). Additionally, as individuals live longer with HIV infection,
neurocognitive disorders increase concomitantly—due to a possible synergistic effect
between HIV and aging (Ettenhofer et al., 2009; Goodkin et al., 2001; Hardy & Vance,
2009). Furthermore, individuals aging with HIV may experience possible long-term
neurotoxic effects of ART (Brew, 2010). Detection of asymptomatic neurocognitive
impairment (ANI) is essential because mild cognitive impairments may appear to predict the
later occurrence of dementia (Grant et al., 2014). Therefore, it is of critical importance to
continue refining methods for detecting HAND, especially among this underserved
population.

Previous researchers have questioned the diagnostic validity of the limited measures
available, as the assessment of ethnic minorities runs the potential risk of classifying healthy
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individuals as having impairment when in fact they do not (Pedraza & Mungas, 2008). This
poor specificity is believed to stem from the paucity of measures that have been adequately
translated, validated, and normed appropriately with large sample sizes for primary Spanish
speakers. In addition, other researchers are in agreement and suggest that
neuropsychological measures have relatively strong sensitivity across a variety of ethnic
cohorts but lack good specificity (Heaton, Taylor, & Manly, 2003; Norman, Evans, Miller, &
Heaton, 2000).

While neuropsychological (NP) test batteries are regarded as the gold standard by which to
diagnose HAND, there are still a limited number of neuropsychologists available that can
assess Spanish-speakers infected with HIV (Mindt et al., 2008, 2009; Mindt, Byrd, Saez, &
Manly, 2010). As the Spanish-speaking population continues to increase in the United
States, the demand to provide appropriate clinical services to Spanish-speakers also
increases (Ardila, 2000; Artiola i Fortuny & Mullaney, 1997; Lépez, Steiner, Hardy, IsHak,
& Anderson, 2016; Ponton et al., 1996; Wilkie et al., 2004). Thus, there is an existing need
for more research that validates cognitive screening tools specifically for Spanish-speaking
individuals living with HIV infection to determine if a comprehensive neuropsychological
assessment is further warranted in this disenfranchised group.

Two measures in particular have been developed to screen for HAND such as the HIV
Dementia Scale (HDS; Power, Selnes, Grim, & McArthur, 1995) and International HIV
Dementia Scale (IHDS; Sacktor et al., 2005). The HDS was specifically developed to screen
for dementia in HIV seropositive individuals. The HDS has previously been documented to
have a sensitivity of 80% and a specificity of 91% for detecting HIVV-associated dementia
(HAD; Power et al, 1995). It has also been used in clinical trials and resource limited
medical settings globally, including Northern and Central America, sub-Saharan Africa,
South Asia and Europe (Goodkin, Hardy, Singh, & Lopez, 2014; Kvalsund, Haworth,
Murman, Velie, & Birbeck, 2009; Morgan et al., 2007). The IHDS is an adapted form of the
HDS developed for use with non-English-speaking populations by replacing several tasks on
the HDS assumed to be culturally dependent.

One recent meta-analytic study reviewing the HDS and IHDS demonstrated that the HDS
has poor pooled sensitivity and the IHDS had moderate pooled sensitivity in detecting a
range of cognitive impairment; the authors of this study noted that while the HDS and IHDS
performed well to screen for HAD, they were less sensitive to milder HAND conditions
(Zipursky et al., 2013). Another systematic review (Haddow, Floyd, Copas, & Gilson, 2013)
examining the screening accuracy of the HDS and IHDS reported that both scales were low
in predictive accuracy. Haddow et al. (2013) reported that the pooled diagnostic odds ratios
(DOR) for the HDS was 7.52, while the pooled DOR for the IHDS was 3.49. Notably,
Haddow et al. (2013) propose that the literature is limited by the lack of a “gold standard” in
categorizing HAND. Other studies have documented strong psychometric properties in the
abilities of the HDS and IHDS to screen for HAND. To date there is a dearth of studies that
have examined the clinical utility of these measures in Spanish-speaking cohorts.

Previous work by Wojna et al. (2007) were the first to validate a Spanish translation of the
HDS in a sample of Hispanic women. Since that time, few studies have examined the
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psychometric properties of the HDS and IHDS with Spanish-speaking individuals,
particularly with individuals from Mexico and Central America now living in the United
States. Levine et al. (2011) administered a Spanish translation of the HDS to a small sample
of participants primarily from Mexico and Central America and found that while using the
standard cutoff score of <10, the sensitivity and specificity for the HDS were 67% and 50%
respectively. Yet, no studies to date have examined the diagnostic utility of the HDS and
IHDS to screen for HAND with a larger sample of Spanish-speaking participants primarily
from Mexico and Central America. Levine et al. (2011) recommended that further
investigation of other cognitive screening measures, such as the IHDS, might be helpful in
detecting mild forms of HAND among disenfranchised Spanish-speaking populations. The
purpose of this study was to highlight the strengths and weaknesses of two screening
measures commonly used to detect HAND, namely the HDS and IHDS, with a Spanish-
speaking population, with the primary goal of expanding upon the limited literature base
regarding the assessment of Spanish-speaking adults.

Participants were recruited from AIDS Service Organizations, including UCLA, Harbor-
UCLA Medical Center, AIDS Project Los Angeles, Cedars-Sinai Medical Center (CSMC)
research advertisements in the community, and local physicians who provided their patients
with the study's contact information. All participants successfully pre-screened were
provided with a Spanish consent form approved by the CSMC IRB. Written informed
consent was obtained from all participants after the procedures in the current study were
fully explained. Study inclusion criteria were the following: (a) primary Spanish-speaking
women and men; (b) ages =18 years of age; (c) willing to provide documentation of HIV
serostatus; (d) Spanish as their primary language in terms of speaking, reading, and writing;
and (e) HIV infection. The exclusion criteria in this study were: (a) systemic, acute
opportunistic infection or tumor requiring chemotherapy; (b) CNS infections or tumors
associated with HIV infection that would interfere with NP testing or completion of the
study procedures; (c) severe HIV-associated dementia [as indicated by the Antinori et al.,
2007 criteria]; (d) non-HIV-associated neurological disease [e.g., history of epilepsy; non-
correctable visual or hearing impairments; prior cerebrovascular accident; Alzheimer's
disease]; (e) history of a previous or current major psychiatric disorder [e.g., schizophrenia;
bipolar affective disorder; major depressive disorder with melancholia]; (f) mental
retardation, learning disorders, and pervasive developmental disorder; (g) current alcohol or
substance dependence (per the standardized psychiatric interview SCID modified for the
DSM-1V), as well as a history of alcohol or substance abuse within the past three months;
(h) collagen vascular disease; (i) severe chronic obstructive pulmonary disease (i.e., resting
hypercarbia, O2, or steroid dependency); (j) severe congestive heart failure (class 1V); (k)
unstable angina; (I) myocardial infarction (within prior 6 months); (m) use of systemic
steroids—catabolic or anabolic; (n) hepatic failure; (o) renal failure; and (p) use of
immunostimulant therapies or participation in trials of non-FDA-approved antiretroviral
medications.
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Eligible participants were assessed using two Spanish-language batteries including a
comprehensive neuropsychological testing battery (for a detailed list of the measures
comprising the neuropsychological battery see Smith et al., 2014) and a psychosocial
battery. Trained bilingual English and Spanish-speaking neuropsychologists and doctoral
level clinical psychology students administered the comprehensive neuropsychological
battery, which was an adapted version of the H/\V/ University of Miami Annotated
Neuropsychological test battery in Spanish (HUMANS; Wilkie et al., 2004). Testing was
approximately 5 to 8 hours; the total duration included a lunch break and administration of
the psychosocial battery and structured clinical interview. Participants were scheduled for a
comprehensive neuropsychological assessment starting at approximately 9 AM. Participants
signed an informed consent before any procedures were initiated. Participants were
compensated $150 for completing the assessment and given a parking validation and meal
voucher redeemable from the CSMC cafeteria for the day of assessment.

HAND classification

Measures

The assessment data were used to determine if participants met diagnostic criteria for
HAND, according to the current recommended nosology (Antinori et al., 2007). HIV-
associated asymptomatic neurocognitive impairment (ANI) and HIV-associated mild
neurocognitive disorder (MND) require an individual's cognitive performance to be greater
than one standard deviation but less than two standard deviations in at least two ability
domains for age-education-appropriate norms on standardized neuropsychological testing
and no evidence of another preexisting cause, with the only difference being that cognitive
impairment does not interfere with daily function in the ANI group and caused mild
impairment in daily functioning in the MND group. For a diagnosis of HIV-associated
dementia (HAD), the individual's cognitive performance must have demonstrated marked
impairment in at least two ability domains (with at least two standard deviations or greater
below demographically corrected means), and marked interference with daily function in
multiple areas (i.e., work, home life, social activities) without evidence of another pre-
existing cause for the dementia (see Table 1 for a complete list of neuropsychological and
functional measures used to derive HAND for the current analysis). In this study, if
participants met criteria for ANI, MND, or HAD they were classified as HAND. If they did
not meet diagnostic criteria for any HAND disorder, they were classified as No-HAND.

Biological markers—Clinical laboratory measures were used to confirm HIV serostatus
by HIV antibody testing in medical record reviews.

HIV dementia scale (HDS)—The HDS targets abilities that are often impaired in persons
with HAD (i.e., attention, episodic memory and psychomotor speed). The HDS consists of
four subtests including: antisaccadic eye movement error rate, the timed written alphabet,
recall of four items at 5 minutes, and a cube copy time. HDS scores range from 0 to 16 with
a raw cutoff score of <10 indicating increased risk of dementia.
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International HIV dementia scale (IHDS)—The IHDS is an adapted form of the HDS
developed for use with non-English-speaking populations by replacing the antisacaccadic
eye movement error, timed alphabet writing, and cube copy items with more culture-free
tests of motor and psychomotor speed. It is comprised of three items: Finger Tapping (motor
speed), an alternating hand sequence item (psychomotor speed), and a four-word verbal
memory item. The highest possible score on the IHDS is 12, with a cutoff of 10 or below
indicative of risk for dementia (Sacktor et al., 2005).

Statistical analyses

Demographic and clinical characteristics were compared between the HAND and No-
HAND participants using between-factors one-way ANOVAS (comparing group means) or
Chi-square tests of independence (comparing frequencies) (see Table 2). These included
sociodemographic and clinical background characteristics (e.g., age, educational level, pre-
morbid 1Q, current CD4 cell count, current ART treatment, percent with undetectable viral
load, cognitive complaints, and depression).

The HDS and IHDS total scores were compared between the HAND and No-HAND group
using receiver operator characteristic (ROC) analyses (Swets, 1996). Sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) were obtained for the
measures. An optimal cutoff score for each measure was determined to be a score that had
the maximum likelihood of detecting HAND while minimizing the likelihood of a false
positive result, which was estimated by summing the sensitivity and specificity of each score
and identifying the highest value. ROC analyses were used to identify whether the IHDS
was comparable to the HDS in detecting HAND and to what degree both measures could
correctly identify impairment. ROC curves were compared using the area under the curve
(AUC), a measure of a test score's ability to distinguish two groups. As outlined by Hosmer
and Lemeshow (2000), an AUC of .50 indicates a classification rate no better than chance
while an AUC of 1.00 indicates perfect classification. Scores between .70 and .80 are
considered to have adequate classification accuracy, while scores above .80 are regarded as
good classification rates.

Finally, canonical correlation analysis (CCA) was run to examine the shared overlap in
variance between items on the HDS/IHDS and neuropsychological domains. CCA is a
multivariate technique that examines the relationships between two sets of variables. This is
accomplished by identifying “variates,” or latent variables that explain covariance between
the two groups. The two groups in this case are the screening items and the
neuropsychological domains. This procedure identifies linear combinations within variable
sets that maximizes their correlations, which, in turn, identifies the individual variables that
contribute most to each linear combination (Tabachnick & Fidell, 2007).
Neuropsychological domains were formed by taking within-group z-scores derived from the
raw scores of individual sub-tests and averaging them into their respective domains.
Domains in this study included memory (Rey Auditory Verbal Learning Test - Long Delay
trial; Wechsler Memory Scale - Logical Memory 1I; Wechsler Memory Scale - Visual
Reproduction I1), attention (Wechsler Adult Intelligence Scale - Digit Span and Wechsler
Memory Scale - Spatial Span), language (Boston Naming Test; Controlled Oral Word
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Association Test PMR and Animals), visuospatial (Wechsler Adult Intelligence Scale -
Matrix Reasoning and Block Design subtests), executive functioning (Colors Trails 2;
Wisconsin Card Sorting Test - Perseverative Errors; Stroop Interference trial), and motor
speed (Grooved Pegboard and Finger Tapping Test, nondominant hand trials).

Group differences

The current study included 100 Spanish-speaking HIV seropositive participants [(80 males,
11 females, nine transgender), mean age = 44.95 years, SD = 7.63, age range: 18-62 years;
mean education = 10.24 years, SD = 3.36, education range: 1-20 years; mean Vocabulary
subtest score = 33.36 SD = 12.23; mean current CD4 = 479.93, SD = 224.22; mean Beck
Depression Inventory score = 12.68, SD = 9.81; mean Cognitive Difficulty Scale score =
54.14, SD=30.22, and 65.1% had an undetectable HIV viral load. After Logg
transformation of plasma viral load, the total sample plasma viral load was (M= 2.14, SD
=.94), and there were no statistically significant group differences between the HAND (M=
2.29, SD=1.07) and No-HAND (M= 2.00, SD = .78) groups. All participants were living
in the Los Angeles area at the time of assessment. The country of origin rates were as
follows: Mexico 67%, Central America 25%, United States 2% and South America 6%. The
demographic characteristics of the two different groups, No-HAND and HAND are provided
(See Table 2). No differences were found between groups with respect to age, years of
education, gender, pre-morbid 1Q, current CD4 cell count, complaints of cognitive
difficulties, depression, and nondetectable plasma viral load (%).

HDS and IHDS pearson's correlations with age and education

Analyses were conducted to determine the relationships between the HDS and IHDS with
age and years of education. For the HDS, there was no significant correlation with age (r=
-.14, p> .05) while years of education was significantly correlated with the HDS (r=.38, p
<.01). For the IHDS, there was also no significant correlation with age (r=-.18, p> .05)
while years of education was significantly correlated with the IHDS (r= .20, p<.05).

ROC analysis

The HDS and IHDS total scores were next subjected to ROC analyses. Figure 1 displays the
two curves.

As seen in the figure, the HDS was the more accurate measure with an AUC of .706 (SE =.
053, 95% CE = .602-.810) compared to the IHDS with an AUC of .600 (SE = .058, 95% CE
= .487-.714). Furthermore, the HDS curve rejected the null hypothesis that the true AUC
was .500 (p =.001) while the IHDS curve failed to reject the null (p=.092). See Tables 3
and 4 for the sensitivity, specificity, PPV, and NPV for the HDS and IHDS.

As seen in Table 3, the optimal cutoff score for the HDS was 9.5 (Sensitivity = 68.2%,
Specificity = 68.6%, PPV = 65.2%, NPV = 71.4%). In Table 4, the optimal cutoff score for
the IHDS was 9.0, although classification rates were considerably lower than that of the
HDS (Sensitivity = 41.3%, Specificity = 75.0%, PPV = 59.4%, NPV = 59.1%).
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Canonical correlation analysis

Prior to conducting the CCA, data were screened to ensure that variables met assumptions of
normality and linearity. For the HDS and the neuropsychological domains, the first of the
four canonical correlations was statistically significant (Wilks A = .571, p=.002), indicating
that the two sets of variables formed one linear combination that was unlikely to have
occurred by chance alone. Items within the HDS that significantly correlated with the first
canonical variate included the attention score (adjusted A2 = .076, p = .042), the psy-
chomotor score (adjusted /2 = .183, p< .001), and the construction score (adjusted /2 = .
093, p=.023). The memory score was not statistically significant (adjusted /%; = .026, p=.
214). Inspection of the second variate (Wilks A =.706, p> .05) suggests that this might have
accounted for much of the memory score's variance, although as mentioned the second,
third, and fourth canonical dimensions did not approach statistical significance and cannot
be not further interpreted (See Table 1 for the means and standard deviations between the
HAND and No-HAND groups on the neuropsychological measures).

As seen in Table 5, the HDS psychomotor score had the greatest association with the variate
among all the HDS variables. From the neuropsychological domains, the attention and
executive functioning domains contributed the most variance.

CCA was run next to compare the neuropsychological domains to the IHDS. The overall
analysis was not significant (Wilks A =.740, p = .067), indicating that there were no
significant associations between the IHDS and neuropsychological domains. Although the
IHDS was not statistically significant at detecting HAND, a trend emerged.

Discussion

Validated screening measures for HAND are essential for assessing Spanish-speaking
individuals infected with HIV infection. In particular, the HDS and the IHDS are rapid
screening measures that have been utilized widely for individuals infected with HIV in other
populations. These screening measures may be of great benefit to use especially in resource-
limited settings (e.g., see Goodkin et al., 2014), when comprehensive neuropsychological
testing is not readily available for marginalized groups, such as primary Spanish speakers in
the United States.

Overall, the results from this study demonstrate that the HDS is more sensitive than the
IHDS in detecting HAND among Spanish-speaking populations. Findings demonstrated that
the optimal cutoff score for the HDS was 9.5 (PPV = 65.2%, NPV = 71.4%), and that the
optimal cutoff for the IHDS was 9.0 although classification rates were considerably lower
than that of the HDS (PPV = 59.4%, NPV = 59.1%). Results from the CCA indicated that
the HDS converged with traditional neuropsychological assessment measures such that the
psychomotor, attention, and construction items correlated with attention and executive
functioning—two domains that are commonly impacted in HAND. Therefore, our findings
are congruent with previous research studies that have validated the HDS to screen for
HAND with Spanish-speakers (Levine et al., 2011; Wojna et al., 2007) as the HDS does
appear to be an effective screening tool for primary Spanish-speaking in the USA (at least
from a predominantly Mexican culture). In addition, 47% of our sample demonstrated
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HAND. Rates of HAND among varying groups of Spanish-speakers are often difficult to
assess (particularly with Spanish-speakers from Mexico and Central America), given the
dearth of information in the literature for these specific cohorts as well as the small sample
sizes of each recent study. Yet, the rates of HAND observed in the current study are
comparable to the CHARTER Study cohort (English speaking), which to date remains one
of the largest and most diverse samples of individuals living with HIV infection in the era of
combination antiretroviral therapy (CART). Specifically, Heaton et al. (2010) reported that
52% of the total Charter Study sample had neuropsy-chological impairment, with 33%
classified with ANI, 12% classified with MND, and 2% classified as having HAD. We
encourage researchers to continue reporting on the prevalence rates of HAND among
Spanish-speaking samples.

Our finding are congruent with one previous meta-analytic study (see Haddow et al., 2013)
as our results showed that the IHDS was not as sensitive at detecting HAND, despite the fact
that this measure was developed for the purpose of being more culturally sensitive.
Furthermore, item convergence between the IHDS and neuropsychological domains was
non-significant, indicating that the IHDS does not adequately tap into the
neuropsychological constructs sensitive to HAND. One possible factor for this may stem
from the reality that the IHDS was developed to assess HAD rather than more mild forms of
HAND, like ANI or MND (Sacktor et al., 2005). However, it should also be noted that the
IHDS did have an overall trend with the domains, suggesting that there may be a
convergence between the variables, albeit a convergence that was weaker than that observed
with the HDS.

Despite the fact that the HDS was sensitive in detecting HAND, it is important to discuss
specific components of the scale to shed light upon areas of caution when utilizing it among
Spanish-speaking individuals. For example, the IHDS was developed to reduce culturally
biased items from the HDS (i.e., timed written alphabet and cube copy time, which are not
easily performed by certain non-Western cultures), although these timed measures do tend to
corroborate the notion of a subcortical syndrome in HIV infection. Our data on the written
alphabet sub-test revealed that the number of letters provided by all of the participants
ranged from 7 to 29, with an average of 24.2 (SD = 4.0) letters. To date, there is controversy
and debate pertaining to how many letters exists in Spanish, because of the inclusion of
additional letters in that language's alphabet (i.e., ch, ii, Il and rr). Additionally, the letters
“w” and “k” are not found in any original Spanish words. Therefore, individuals can vary in
how many letters they provide on such a task. In fact, there was a significantly strong
correlation between years of education and the number of letters produced (r=0.354, p<.
001). Similarly, the cube copy HDS item among all individuals was significantly correlated
with education (7= 0.349, p< .001). While approximately 67% of individuals copied the
cube correctly, a significant number of individuals rotated the direction of the cube (29%).
Although the data suggests that the HDS is sensitive for detecting HAND among primary
Spanish-speakers, it is recommended that future research explore the efficacy of utilizing
both the HDS and the IHDS to aid in consideration of HAND status among this at-risk

group.
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We suspect that when sampling a population of primary Spanish-speakers in the United
States, there may be significant variance in acculturation that is reflected in higher
performance on the HDS than on the IHDS amongst more acculturated individuals — as
opposed to what would be the case in, for example, a South African sample. In addition, we
did not conduct a comprehensive assess of bilingualism proficiency. While a// participants'
language preference and language dominance was Spanish, we encourage future research
studies to incorporate measuring bilingualism into the design and methodology as
bilingualism can have a distinct influence on neurocognitive function (Lépez et al., 2016;
Mindt et al., 2008). Given that the IHDS was developed in response to the need to assess
other racial, ethnic, and cultural groups outside of the United States, it follows that the IHDS
would not have had as much of an advantage in sensitivity and specificity compared to the
HDS in this study.

In addition to the HDS and IHDS, other research studies have identified a number of
measures that have been used to screen for HAND in Spanish-speaking populations.
Previous work by Mufioz-Moreno et al. (2013) developed a brief and feasible paper-based
tool, The NEU Screen, to aid practicing clinicians in detecting HAND in Spanish-speaking
adults, and demonstrated promising results to rapidly detect cognitive impairment in
resource-limited settings. Furthermore, Levine et al. (2011) examined the clinical utility of
both the Mini-Mental State Examination (MMSE) and the NEUROPSI to screen for HAND
in a Spanish-speaking sample, and found the NEUROPSI demonstrated reasonable accuracy
in detecting neurocognitive impairment, while the MMSE demonstrated very poor accuracy.
Conversely, the dearth of available literature on screening instruments for HAND in
Spanish-speaking populations remains a notable and prominent issue to date. Nevertheless,
more recent research efforts with other language groups have made substantial progress. For
example, Valcour, Paul, Chiao, Wendelken, and Miller (2011) have an excellent review of
screening measures for HAND in aging HIV-positive cohorts. In addition, Overton et al.
(2013) found that the Montreal Cognitive Assessment (MoCA) and the Alzheimer's Disease
(AD-8) screening tools correlated with formal neuropsychological testing in an HIV-positive
sample, but reported that the sensitivity and specificity of these instruments were moderate
in predictive accuracy. Milanini et al. (2016) recently reported similar results in an Italian
sample, as they found that while the MMSE had relatively poor predictive accuracy, the
MoCA demonstrated moderate predictive accuracy to more mild forms of HAND in their
sample. Taken together, our findings contribute to the literature by enhancing clinicians “tool
kit” of validated neuropsychological measures that demonstrate efficient and robust
psychometric properties to detect HAND in resource limited settings for Spanish-speakers
living with HIV-infection. It follows, that future researchers are encouraged to continue
refining and investigating the sensitivity and specificity of these screening instruments to
ensure optimal care is provided to this at-risk and historically disenfranchised population.

This study has several strengths. We used a focused, comprehensive, and culturally sensitive
neuropsychological battery of tests for Spanish-speakers to determine HAND classification,
and applied validated, published norms for this population to diagnose HAND. We also
accrued a sample representative of the HIV-seropositive Spanish-speaking population in the
Los Angeles area. We selected a sample of patients who were screened to exclude relevant
neurological and psychiatric disorders, which resulted in the elimination of any confounding
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conditions that could have been misrepresented as HAND. Most importantly, we validated
the clinical utility of the HDS and the IHDS in screening for HAND and in aiding diagnostic
classification, in addition to providing optimal cut-off scores.

Study limitations

One limitation was that participants were recruited from the Los Angeles area and may not
fully represent a heterogeneous sample of Spanish speakers. Considering the majority of our
participants were individuals of Mexican and Central American descent, a more inclusive
sample of Spanish speakers could potentially have yielded different results. Findings even
for the HDS were relatively weak in diagnosing HAND, with an AUC of .706 barely
meeting the cutoff for adequate sensitivity. However, from a clinical perspective, this was
deemed acceptable, as screening measures should not be used for diagnosis anyway but
rather serve as a way to identify patients who may require a more rigorous evaluation.
Furthermore, our study did not include HIV negative controls for comparison, which limits
our ability to examine demographic associations in individuals without brain dysfunction.
Additionally, this study did not include individuals with HAD. As one previous meta-
analytic study (Zipursky et al., 2013) suggested that the HDS and IHDS were sensitive in
screening for more severe forms of HAND, such as HIV-associated dementia, and were less
sensitive to milder forms of HAND, our findings may be stem from these previously
reported finding, as our study did not support inclusion of individuals with HAD. Recruiting
individuals with HAD would have proven difficult, given our study required all individuals
to complete a comprehensive neuropsychological assessment.

Additionally, we were unable to conduct separate statistical analyses on the specific HAND
categories of ANI, MND, and HAD due to limitations of statistical power. In line with this,
the range of the HDS and IHDS were somewhat limited, which may account for some of
their non-significant correlations with demographic variables. Future studies are encouraged
to over-recruit individuals with HAD in order to determine the clinical utility of the HDS
and the IHDS to aid in clarifying the degree of impairment severity between Spanish-
speakers with ANI, MND, and HAD. We recommend future research studies employ larger
sample sizes to increase power and ultimately strengthen the generalizability of their
research findings. In addition, the clinical utility of developing normative corrections for the
HDS and IHDS in Spanish-speaking adults should be explored. Future researchers are
encouraged to design and pursue research studies that are able to generate such normative
samples with the aforementioned demographic corrections. Lastly, given the growing
number of monolingual Spanish-speakers in the United States of America, it is becoming
increasingly important for clinicians to draw upon measures with cost-efficient and time-
effective properties that have also previously demonstrated robust psychometric properties.
The findings in the current study have helped in this effort, as our findings suggest that the
HDS has good predictive accuracy in the detection of more mild forms of HAND in a
Spanish-speaking population.
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Receiver operating model characteristics for the HDS and IHDS in detecting HAND.
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Table 1

Raw Score Means (Standard Deviations) for the comprehensive neurocognitive battery measures used to
determine HAND status for Neuropsychological Performance.

Domain No-HAND HAND

Attention/Working Memory

Digit Span (forward) 7.26 (1.97) 6.30 (1.40)
Spatial Span (forward) 8.08 (2.00) 6.70 (1.49)
CPT-II Omissions 7.00 (14.72) 11.05 (9.35)
CPT-1I Commissions 10.33 (6.63) 14.67 (7.98)
Digit Span (backward) 5.06 (1.93) 3.87 (1.31)
Spatial Span (backward) 7.36 (1.91) 5.32(1.76)
Speed of Info Processing
Symbol Search 23.34 (5.81) 17.34 (8.44)
Digit Symbol (Coding) 53.15 (14.50)  41.21 (14.23)
CPT-II (Hit Rate) 445.41 (92.82)  456.93 (76.60)
Episodic Memory
RAVLT Long Delay 9.53 (2.95) 8.19 (2.20)
Logical Memory Delay 18.38 (7.21) 12.91 (5.81)
Visual Reproduction Delay 29.08 (6.92) 20.04 (8.99)
PMIT 3 (TP) 16.13 (2.77) 15.27 (3.31)
Abstraction/Executive
Color Trails 2 100.53 (33.76)  142.74 (49.32)
WCST Perseverative Errors 11.15 (5.39) 16.30 (9.50)
WCST Categories 2.29 (1.35) 1.76 (1.27)
Stroop Interference 37.47 (9.64) 27.81 (8.75)
Language
Boston Naming Test 52.81 (4.13) 49.57 (6.50)
COWAT (PMR) 37.79 (9.91) 27.66 (9.14)
Category Fluency (Animals) 18.21 (3.99) 14.09 (4.31)
Visuospatial Skills
Block Design 31.23(10.76)  21.74 (10.41)
Matrices 9.83 (4.31) 7.68 (4.24)

Motor Functioning

Grooved Pegboard (Non-dom) 74.60 (11.18)  92.22 (32.42)

Finger Tapping (Non-dom) 45.41 (9.26) 43.51 (11.51)

Gait 8.12 (1.48) 8.71 (1.85)
Functional Status

MOS-HIV (Cognitive) 16.77 (4.91) 16.38 (4.61)

Cognitive Difficulties Scale 53.89 (28.96)  54.43(31.88)

Note. Raw Score Means (Standard Deviations) for participants. CPT-1I = Conner's Continuous Performance Test-11; RAVLT = Rey Auditory Verbal
Learning Test; PMIT = Picture Memory Interference Test; WCST = Wisconsin Card Sorting Test; COWAT = Controlled Oral Word Association
Test; MOS-HIV = Dutch Four Item Medical Outcomes Study-HIV.
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Sociodemographic and medical characteristics of the participant groups and analysis of variance (ANOVA) p

values for characteristic differences between No-Hand and Hand groups infected with HIV.

Characteristic No-HAND HAND p
N 53 47
Age (years) 44.72 (7.68) 4521 (7.66) .75
Education Level (years) 9.74 (2.62) 10.81(3.99) .11
Pre-Morbid 1Q (Vocabulary) 35.66 (11.44) 30.77 (12.70) .05
CD4 Cell Count 475.45 (232.50) 484.51 (218.08) .85
CDS 53.89 (28.96) 54.43 (31.88) .93
BDI 12.32 (10.05) 13.09 (9.62) .70
ND Viral Load (%) 51.8 48.2 .65
Gender (%)

Male 79.2 80.9

Female 11.3 10.6

MTF 9.4 8.5

Note. Means (Standard Deviations) and %. CDS = Cognitive Difficulty Scale; ND = Non-detectable (<50); BDI = Beck Depression Inventory;
MFT = Transgender Identity Male-to-Female.

*
Statistically significant at p < .05.
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Standardized canonical coefficients between the HDS and neuropsychological domains with the first canonical

Table 5

variate.

Variable Coefficient

HDS
Attention .254
Psychomotor .706
Memory .064
Construction .342

Neurocognitive
Attention 512
Memory -.014
Language .298
Visuospatial -.038
Executive 450
Motor -.013
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