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Abstract

This study sought to determine if human immunodeficiency virus—type 1 (HIV-1) infected depressed men were
more likely to be neuropsychologically impaired than their nondepressed counterparts. Subjects were 47 HIV-1
infected men who met DSM-III-R criteria for current major depressive disorder (MDD) and 47 HIV-1 infected
nondepressed male control fge= 34.2 years) equated on HIV-1 disease severity, demographics, and drug use.
The psychiatric interview included the Structured Clinical Inventory for the DSM-III-R, and Hamilton Rating Scale
for Depression. The neuropsychological battery included tests covering 8 functional domains based on an expanded
Halstead-Reitan Battery. The medical assessment included a history and physical examination, immunologic
staging, and evaluation of prescription and recreational drug use. Prevalence of global neuropsychological
impairment in the two groups (depressex control) did not differ [53%vs. 38% respectivelyy?(1, N = 94) =

2.11,p > .05]. While syndromically depressed patients performed less well than nondepressed individuals on
memory tests [delayed retention portions of the Story Memory T4t91) = 5.34,p < .05; and Figure Memory
Test:F(1,90) = 4.16,p < .05], the majority of depressed participants (64%) did not have clinically impaired
memory. No relationship between neuropsychological impairment and severity of depression was observed. The
results suggest that, while HIV-1 infected men with major depression may perform more poorly than nondepressed
men on some aspects of memory tasks, they are not more likely to evidence clinically significant neurocognitive
impairment. §INS 1997,3, 457-463.)
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INTRODUCTION HIV-1 infected men (Heaton et al., 1995). Although both
major depression (Cassens et al., 1990) and HIV-1 infec-
Mion (Grant & Heaton, 1990) have been associated with

cognitive disturbance (e.g., slowed thinking and decreased

uals is not as great as was once; thought (Perry & Trossconcentration, memory, and ability to make decisions),
1984), many such persons (4-10%) are likely to develop %he combined effect of these diagnoses on cognition is
major depression at some point in their disease Process jear

(Atkinson et al., 1988; Perry, 1990; Williams et al., 1991;
Rosenberger, 1993; Perkins, 1994). Likewise, there is growg
ing evidence of mild neuropsychological impairments in a
minority (possibly up to 13) of medically asymptomatic

While the risk of a major depressive episode for huma
immunodeficiency virus—type 1 (HIV-1) infected individ-

Men with both HIV-1 infection and major depression may
e more frequently, more severely, or qualitatively differ-
ently impaired cognitively than individuals with either dis-
order alone. Further, the source of the cognitive disturbance
may be difficult to determine. The distinction is clinically
relevant because cognitive disturbances associated with ma-
Dr. Erin D. Bigler served as Action Editor during the review of this jor depression alone may subside when the depression re-
paplggprint requests to: Sidney Zisook, UCSD, Department of Psychiatry-mits’ whereas disturbance caused by brain damage from
0603-V, 9500 Gilman Drive, La Jolla, CA 92093. HIV-1 would be expected to remain and possibly worsen.

457

https://doi.org/10.1017/51355617797004578 Published online by Cambridge University Press


https://doi.org/10.1017/S1355617797004578

458 K.J. Goggin et al.

Treatments in these two conditions would differ, and mayMETHODS

interact. Thus, clarification of the causes and course of cog-

nitive disturbances in HIV-1 infected depressed men couldResearch Participants
improve both understanding and treatment.

Of the 13 studies of HIV-1 infected patients known to us,POtentiaI participants were HIV-1 infected men who par-

7 were unable to identify any significant association be_ticipated, from 1990 to 1993, in a larger longitudinal study

tween depression and neuropsychological status (Atkinsof’lt the San Diego HIV Neurobehavio_ral Research Cent_er
etal., 1988; Poutiainen et al., 1988; Fitzgibbon et al., 1989(HNRC) designed to examine the etiology, pathogenesis,

Kovner et al.. 1989: McArthur et al.. 1989: Temoshok natural history, and features of neurobehavioral disorders

et al., 1989; Grant et al., 1993). Four studies supported aﬁssociated with HIV-1 infection. Those HIV-1 infected men

increased risk of cognitive impairment in depressed payvho met DSM-III-R criteria for current major depression

tients. Specifically, HIV-1 infected individuals who re- comprised the study groupN(= 47). Carefully matched

ported more depressive symptoms demonstrated poordf' V-1 infected men who were not experiencing a current
scores on tests of verbal memory and perceptual—moto?p'sc’de of major depression comprised the control group

speed: [Rey Auditory Verbal Learning and Grooved Peg—r':l = 47). T?e primary focus of t(;ﬂs study was tc()j explore
board Test (Hinkin et al., 1992), increased simple reactiori € imPact of current (as opposed to past) major depression

time (Martin et al., 1992), and decreased sequencing effion neuropsychological functioning. Therefore, individuals

ciency (Bornstein et al., 1993)] and a worse global rating ofvith a lifetime history of major depression were included in
neuropsychological functioning (Stern et al., 1991). TwoPOth the cErrentIy Odepressedl (= 44, 94%) and control
studies found that HIV-1 infected persons who reported mor&"OUPS N =12, 2.5 /). The groups were equated for age,
depressive symptoms were also more likely to report highe?ducfit_'onf race, disease se_venty (CD4 cell count and CDC
levels of cognitive impairment, but did not show increaseddass'f'cat'on)’ current medical symptoms, referral source

cognitive impairment on objective testing (Kocsis et al.,(U'S' Navy or San Diego C'V'I'_an cor_nmunlty), ‘?“”e”t
1989; Mapou et al., 1993). It is also noteworthy that eVenalcohol/dr.ug use, and use of antiretroviral and antidepres-
when researchers have found positive associations betwe&AN medications. - . . . .
cognitive deficits and depression, they have questioned the '!'he source of participants and mclusmn—excluspn cri-
clinical significance of their findings. In addition, at least teria for the parent HNRC'study were reported previously
one positive finding (Martin et al., 1992) has been reversec_fHeaton etal., 1995). In brief, participants had to be HIV-1

after further investigation revealed that the depressive symﬂDfeCteOI men between the ages of 18 and 60 years, who com-

toms used to separate patients into groups more likely rer_JIeted medical and neuropsychological assessment within

flected CNS effects of HIV-1 rather than symptoms of 21 days of psychiatric evaluation. Potential participants were
depression (Law et al., 1993) excluded if they had a history of non-HIV-related neurolog-

While the existing evidence supports the view that majochaI disorder or medical disorder that affected nervous sys-

depression does not increase rates of neuropsychological ﬁfem funcU?rr]\ (e'sgd' d!atl)etes,fselzurg disorder, he?hd trauma
pairment in HIV-1 iliness, definitive conclusions cannot e WIth MOre than su-min 10SS of CONSCIOUSNESS or other com-

drawn, due to the methodological limitations in the avan_plicatiqns), or met' clﬁnical criteria for dementia (American
able studies (e.g., small sample size, inadequate exclusidDrFyCh,'at”(f Assomaﬂop, 1937)' ,A,‘ISO excluded were people
criteria, lack of control groups, small or idiosyncratic neuro-With histories of learning disability or psychotic disorder,

psychological batteries, and reliance on self-report measur&s!ment substance dependence, lifetime intravenous drug use

of depression). Perhaps mild neurocognitive impairmentsmore than 10 times, or insufficient facility with the English

significant enough to interfere with an individual's daily liv- '2n9uage (persons whose first language was not English).
ing, might have been sufficiently subtle and varied (across

functional domains) to be overlooked by the simple com-\jeasures

parison of group means. Small and inconsistent findings may

also be due to the use of brief neuropsychological screeninBiomedical measures of health status

batteries and self-report measures of depressive symptonp_ﬁv_l serologic status of all subjects was established by re-

rather than Cl_mlcal dlagn93|s ofa syndrqm|c depression. To eated positive enzyme-linked immunoassay (ELISA) with
date, no studies have utilized an extensive neuropsycholo@-v

ical battery to assess functioning in a large number of HIv-1- cSterm Blot confirmation. Staging of HIV-1 disease uti-
. Y10 . g g . . lIized strata of CD4 lymphocyte counts and clinical history
infected individuals diagnosed with major depressive dis-

order and well matched controls. according to the 1993 Revised Classification System fol-

The objectives of this study were to (1) identify and de—IOWIng a physical exam, medical interview, and lympho-
scribe neuropsychological correlates of major depression
established by structured diagnostic interviews, in HIV-1in-  *The majority of depressed participants were not taking antidepressant

fected individuals: and (2) clarify the relationship betweenmedication when the baseline assessments were made because they either
itv of d e i d hologi P!:ad refused medication or had agreed to participate in a randomized clin-
Severity of aepressive symptoms and neuropsycnologiCay ria| of an antidepressant that required discontinuation of current med-

impairment. ications for 3 weeks before study medications were administered.
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cyte subset phenotype (CD4 and CD8) enumeration in bloodhg, (6) memory (retention), (7) sensory, and (8) motor
(CDC, 1992). Current medical symptoms were assessed vigHeaton et al., 1995).
a clinician rated instrument that assessed the frequency and For all but three test measures (PASAT, letter fluency,
intensity of fever, fatigue, diarrhea, anorexia, and sensorand category fluency), raw scores were converted to age-,
symptoms. Clinically severe symptoms are defined as feveeducation-, and sex-corrected T scores based on results of
greater than 10Z, fatigue reported as sufficient to inter- large samples of control subjects collected in previous nor-
fere with daily living tasks, diarrhea more often that 5 timesmative studies (Heaton et al., 1991; Heaton, 1992). Demo-
per day, severe anorexia with minimal food intake, or sensorgraphically corrected T scores for the remaining three tests
symptoms severe enough to interfere with daily functioningwere obtained based on data from HIV-1-uninfected men
assessed by the HNRC.
Psychiatric assessments Clinical rati_ngs as_d_escribed by Heaton _et al. (1_994) were
used to classify participants’ performance in the eight major
The psychiatric assessment consisted of the Structured Climbility areas. Briefly, a clinician, who was blind to the di-
ical Interview for DSM-III-R (SCID; Spitzer et al., 1987) agnosis of depression, was given demographic information,
and the Hamilton Rating Scale for Depression 24-item scal¢he participant’s raw test scores and T scores, and his actual
(HRSD; Hamilton, 1960). The SCID was administered by aperformance on the Aphasia Screening Exam. The clinician
team of five trained interviewers (four psychiatric fellows, then rated each area using a scale fronaldloge average
one clinical social worker) who met every 6 months to functioning to 9 (severe impairmeit Based on the eight
establish interrater reliability. Ninety percent agreement ormajor ability area ratings, the clinician used the same 9-point
the presence of major Axis | diagnoses was achieved. Sinmscale to produce a measure of overall functioning called the
ilarly interviewers (four psychiatric fellows, one clinical global neuropsychological ratingAs detailed by Heaton
social worker, and two clinical psychologists in training) et al. (1994), in order to receive a rating in the impaired
were trained in the standardized administration of the HRSDrange (scores of 5-9), a participant must have received rat-
and interrater reliability was reestablished every 6 monthsings of 5 or above (at least mild impairment) on at least two
Utilizing an intraclass correlation (Whitehurst, 1984), of the eight major ability areas. For some analyses where
interrater reliability for the seven HRSD interviewers uti- the focus was on differential rates of clinically significant
lized in the present study was established at .90. The 24mpairment, these ratings were used to classify subjects as
item total score of the HRSD was used in all of the analysesimpaired or unimpaired.

Neuropsychological assessment Statistical Analyses

All neuropsychological assessments were conducted b¥he detection of mild and inconsistent deficits expected in
trained technicians according to the standard instructionsilV-1 infected depressed individuals has proven to be a dif-
contained in the various test manuals. The extensive test bdteult task. While no standard approach has been adopted,
tery took about 8 hr to administer to most participants, anccomparisons of group means can be quite insensitive to these
was given over at least a 2-day period. Multiple test sestypes of deficits (Heaton et al., 1995). In the present study,
sions and rest breaks within sessions were arranged to athe evaluation of neuropsychological performance was ap-
commodate the needs of the participants, with the goal beingroached in several ways to ensure the best chance of de-
to minimize stress and frustration, in an attempt to obtairtecting these deficits, if they exist.

the best possible performance from the participant. The com- First, a Pearson chi-square test of association was used to
prehensive test battery consisted of the Wechsler Adult Indetermine if the depressed participants were more likely to
telligence Scale—Revised (Wechsler, 1981), as well as abe globally neuropsychologically impaired than matched
expanded Halstead-Reitan Battery that includes all coreontrols. Next, a one-way between-subjects multivariate
Halstead-Reitan tests and the Digit Vigilance Test, the Storanalysis of variance (MANOVA) with the eight major abil-
Memory Test, the Figure Memory Test, the Boston Namingity area clinical ratings as the dependent variables and group
Test, the Thurstone Word Fluency Test, the Complex Ide{depressed and control) as the independent variable was uti-
ational Material subtest of the Boston Diagnostic Aphasidized to determine if the groups’ performance differed in any
Exam, the Grooved Pegboard Test, the Paced Auditory Sef the eight major ability areas. For this analysis the tbtal

rial Addition Test (PASAT), and the oral letter and categoryof 94 cases was reduced to 92 with the deletion of one case
fluency test from the Multilingual Aphasia Examination. from each group due to missing data. Square root transfor-
Summary scores were calculated as described by Heatanations were utilized for the psychomotor, memory, and ver-
etal. (1994). Briefly, the 52 test variables were grouped intdal dependent variables, and a log transformation was used
eight ability areas according to the skills purportedly tappedor the sensory dependent variable to better approximate a
(consistent with the clinical literature and factor analytic stud-normal distributionPost hoaunivariate ANOVAs followed

ies). The eight domains were (1) verbal, (2) psychomotorto determine in exactly which ability areas the groups’ per-
(3) attention'speed of information processing, (4) learning formance differed. In addition, thelinical significance

and incidental memory, (5) abstractjGlexibility of think- of any ability area performance difference was evaluated
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by comparing rates of impairment (i.e., impaired un-  marijuana in the previous 2 weeks. The neuropsychological
impaired). Significant differences between the groups werg@erformance of each of these individuals was evaluated and
further examined by analyzing the tests that comprise théound to be comparable to the performance of other indi-

domain. Lastly, Spearman and Pearson correlations wendgduals in their respective groups.

used to explore the relationship between neuropsychologi-

cal impairment and severity of depression. Bonferroni cor- . .
rections to maintain family-wise at .05 were used for all Evalu_atlon of Global Neuropsychological
of the post hocand correlation analyses. Impairment

Our initial analysis evaluated the likelihood that HIV-1 in-
fected depressed individuals were more globally neuropsy-
RESULTS chologically impaired than their matched HIV-1 infected

The groups had similar demographic characteristics and CDaondepressed controls, as defined by a rating of 5 or above
cell counts. As expected, their mean HRSD scores were diPh atleast two of the eight major ability area ratings. Because
vergent (see Table 1). Equal numbers of participants fronthe focus was on differential rates of clinically significant
the depressed and control groups were classified in the thré@pairment, the global ratings were used to dichotomize par-
CDC 1993 Revised Classification Stages. Seventeen paficipants into two groupsifipaired and unimpaired. The
ticipants from each group were classified as Stage A, 2prevalence of global impairment was greater in those with
participants from each group were classified as Stage B, andepression (53%) than controls (38%), but the difference
9 participants from each group were classified as Stage Gvas not statistically significany?(1,N = 94) = 2.11,p =
With the exception of fatigue, the groups reported similar-15].
levels of current medical symptoms [i.e., fevéf1,90) =
.06, p = .81; diarrheaF(1,90) = .01, p = .91; anorexia:
F(1,90)= .28,p = .60; and sensory symptonmis(1,90) =
.64, p = .43]. Consistent with the moderate levels of fa- Next we determined if HIV-1 infected depressed men per-
tigue commonly associated with depressive episodes, thirmed more poorly in any of the eight major ability areas
HIV-1 infected depressed men reported more fatigue thamelative to the matched controls. A one-way between-subjects
controls F(1,90)= 6.61,p = .01] . The depressed and con- multivariate analysis of variance (MANOVA) yielded a sig-
trol groups had similar rates of use of antiretroviral medi-nificant interaction of Group (depresses control) X De-
cations [64%vs 57% respectivelyy?(1,N = 94) = .14,  pendent Variables [the eight major ability area clinical
p = .71], and antidepressants [4% on fluoxetirse0% re-  ratings;F(7,90)= 2.87,p = .01]. Post hoanivariate ANO-
spectively;y?(1,N = 94) = .04,p > .10]. VAs (utilizing Bonferroni corrections to maintain family-
Data regarding alcohol and drug use were collected via avisea at .05, lowering the criticgh value to .006), revealed
self-report instrument that measured use of five major classebat the depressed participants perfornneare poorlyon
of drugs [alcohol, cocaine, sedatiy@ypnotics, marijuana, the ability areas of memoryF[1,90) = 13.47,p < .001],
and stimulants] in the past 2 weeks, 1 year, and 11 yearsittention F(1,90) = 6.86, p < .005], and learning
There were no significant differences between the groupq.F(1,92)= 6.66,p = .006]. However, the depressed group
However, there were 7 participants (2 depressed and 5 cotended to have poorer performance than controls on all of
trols) who reported more than minimal use of sedatives anthe major ability area clinical ratings (see Figure 1).

Evaluation of the Eight Major Ability Areas

Table 1. Demographic variables

Group

Variable Depressed\(= 47) Controls N = 47) Test Statistic
Age, years {1, SD) 34.3 (6.8) 34.1 (6.0) F=.02,ns
Education, yearsM, SD) 13.7 (2.4) 13.7 (1.5) F=.02,ns
Race 41 White 41 White

4 Black 4 Black x2=.00, ns

2 Latino 2 Latino
Civilian versusNavy 29 Civil 29 Civil

19 Navy 19 Navy x2=.00, ns
Abs CD4 M, SD) 324 (259) 355 (289) F = .30, ns
HRSD M, SD) 23.6 (8.5) 5.9 (5.5) F =12.39*

Note.Civil = civilian; Navy = Navy personnel; Abs CD4 absolute CD4 T-lymphocyte count, HRSBD mean 24-item Hamilton
Rating Scale for Depression total score.
*p =.000.
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Fig. 1. Mean and standard error of the mean of the eight major ability area clinical ratipgs..806.

In order to evaluate the clinical significance of these perEvaluation of the Relationship Between
formance differences on memory, attention, and Iearninggeverity of Depression and
we compared the rates of impairment (i.e., impawvedin- Neuropsychological Functioning

impaired) in each of the eight major ability areas. A Bon- _
ferroni correction to maintain family-wiseat .05 was used, Spearman correlations were calculated to explore the rela-

lowering the criticalp value to .006. There were no signif- tionship between the severity of depression and neuropsy-
icant differences between the groups; only a trend towarghological impairment. The baseline Hamilton Rating Scale
significance for the area of memory [3696 13%:; y(1, for Depression total scores (HRSD) of all the depressed par-
N = 94) = 6.97,p = .008]. ticipants were correlated with the Global Neuropsycholog-

Memory was further examined by analyzing separatelylcf"". Rating, anq all of the signifigant major ab.ility area
the two tests that comprise this domain (i.e., Story Memorycllnlcal ratings (i.e., memory, learning, and attention). Pear-
Test-Memory and Figure Memory Test-Memory). Two in- SON correlations were used to explore the relationship be-
dependent one-way ANOVAs were performed on the T score§veen severi'_[y of depressive symptoms and_T scores on the
of these two tests. As before, a Bonferroni correction wagnemory portions of the Story Memory and Figure Memory
made to maintain family-wise: = .05, and each ANOVA Test. None of the analyses yielded significant results, with
was evaluated at = .025. Both tests were significant. The Spearman and Pearson correlations ranging from .00 to .11.

depressed participants performed significantly more poorly

on the retention portion of the Story Memory Test-Memory

[F(1,91) = 5.34,p < .01], with a mean T score of 42.07 DISCUSSION

(SD = 14.25), as compared to the control group’s mean olWe evaluated whether HIV-1 infected men with major

48.32 SD= 11.68). Depressed participants also performeddepression were more likely to be neuropsychologically im-

significantly more poorly on the retention portion of the Fig- paired than nondepressed seropositive controls. While our

ure Memory Test—MemoryH(1,90)= 4.16,p < .02], with  finding of similar rates of global impairment is consistent

mean T scores for depressed and controls of 49383 with other studies, a global impairment rate of 53% is no-

8.68), and 52.783D = 5.89), respectively. ticeably higher than those in other reports (26%: Bornstein
A similar approach was used to examine the individualet al., 1992; 22%: McArthur et al., 1989). Our use of a more

tests that comprise the major ability areas of attention andomprehensive neuropsychological battery or more liberal

learning; none reached significance. criteria for impairment than those in most other studies may
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account for the difference. Nevertheless, the diagnostic starkins, 1994). However, these depressed individuals are not
dards used here have been found to provide good accuracyinore likely to evidence impairments on neuropsycholog-
discriminating between individuals with and without vari- ical batteries. Future studies that incorporate self-report
ous neurologic disorders, with excellent balance between falsmeasures of cognitive functioning along with thorough as-
positive and false negative errors (Heaton etal., 1981, 1991¥%essments of psychiatric, neuropsychological, and medical

Two analytic approaches (comparisons of group meansariables would be helpful in determining whether HIV-1
and impairment rates) were used to determine if HIV-1 in-infected individuals with major depression are more likely
fected individuals with major depression demonstratedo evidence neuropsychological deficits, or simply to over-
poorer performance relative to controls in any of the eightreport. While the cross-sectional design of this study pre-
major ability areas. Depressed participants in this samplgented us from being able to address the primesysus
exhibited a consistent pattern of poorer performance in alsecondary nature of depression, we believe that future re-
eight of the major ability areas. Statistically significant dif- search should utilize longitudinal designs to improve our
ferences in group means were observed in the areas of memnderstanding of this important area.
ory (retention), attention, and learning. However, the means While this study revealed that HIV-1 infected depressed
of both groups were well within the normal range of func- patients demonstrate somewhat poorer memory perfor-
tioning, and therefore the observed poorer performance ahance (delayed retention), depression appears to play a min-
the depressed participants appears to have limited clinicamal role in explaining neuropsychological impairment in
relevance. HIV-1 infected individuals.

This conclusion was supported by analysis of rates of clin-
ically significant impairment. After adjustments for multi-
ple comparisons, no significant differences emerged in anﬁCKNOWLEDGMENTS
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