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Abstract

The relationship between neurocognitive impairment and employment in a cohort of 130 predominantly
symptomatic individuals with HIV-1 infection was examined. Participants were classified as employed (full or
part-time for pay) or unemployed(= 64) and administered a neuropsychological test battery. When covarying for
CD4 count, age, and physical limitations, the results revealed that unemployed men performed below that of
employed participants on tasks of memory, set shifting—cognitive flexibility, and psychomotor speed. The results are
discussed within the context of similar findings in other illness@Ng 1999,5, 534-539.)
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INTRODUCTION bution of specific neuropsychological functions to disabil-
ity. In fact, the majority of studies which have examined
factors related to functional disability in HIV infected indi-
Yiduals did not assess actual cognitive ability or impair-
ment at all (O’Dell et al., 1991; Stanton et al., 1994).

To date, only three studies have examined the relation-
ship between work and neuropsychologic impairment in HIV
infection, and most of these studies have focused upon
persons with asymptomatic infection. Investigation of the
relationship between work and HIV infection in the asymp-

. fomatic state is useful since the majority of these individ-
nosed with AIDS who were evaluated between 1989 an jority

- I, als also have not stopped working. However, many
1994 had some degree of activity-specific disability in ON&dividuals with symptomatic infection are now consider-

ormore func.t|onal'doma|ns. Thgse Investigators f°”.”d a S.'gl'ng return to work as their physical health improves on newly
n|f|.c.ant relationship between mild to moderate physical OIIS'instituted combination therapies including protease inhibi-
ab.'“ty and number of HIV rela_te(_al r_ned|c_al Symptoms, o agents. Albert et al. (1995) examined incident work dis-
fatigue, and number of apportunistic infections. ability over 4.5 years of follow-up and the relationship

T:_e |<Ij_(-|3|nt|f|cat|o(;1 gf tht()a_l_rte Iattlotnsh_lp bettween_s_evergy Ofbetween onset of disability and neuropsychological status
medical 1iness and disability Status IS NOt Surprising. Hows, o predominantly asymptomatic HiW sample of gay men.
ever, itis less clear to what degree the development of HIV-

iated itive i . N tributes o ch . These investigators confirmed that the development of neuro-
associated cognitive impairment contributes to changes IBsychological impairment was associated with incident work

work status for those who are medically symptomatic. INyisabili : .
. ) . sability even after adjustment for number of physical symp-
the above mentioned study, O’Dell et al. (1996) included aNoms and CD4 cell count, though the authors did not

aggregate “cognition index” but did not assess the Conm"mvestigate whether there was a particydatternof neuro-

psychological impairment that might be more related to dis-
) ) ) ) ability work status. Heaton et al. (1994) reported that kHV
Reprint requests to: Wilfred G. van Gorp, Weill Medical College, Cor-

nell University, 525 E. 68th Street, Box 140, New York, NY 10021, E-mail; Individuals with mild neuropsychological impairment had
wvangorp@mail.med.cornell.edu a higher unemployment rate than those with no evidence of
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The ability to remain in the work force within the context of
a serious illness represents a critical issue confronted b
many persons with HIXAIDS. Because of the complex
symptom constellation often present in persons with HIV
infection (including medical debilitation, physical limita-
tions, fatigue, distress, ajidr cognitive impairment), the
decision to leave the work force and go on disability for
most individuals is multidetermined. O’Dell et al. (1996)
reported that up to 50% of a sample of 546 persons dia

https://doi.org/10.1017/51355617799566071 Published online by Cambridge University Press


https://doi.org/10.1017/S1355617799566071

Work and HIV 535

cognitive impairment. Further, these findings remained eve\ and Trails B; Reitan & Wolfson, 1985); the California
when medical symptoms and depression were taken intderbal Learning Test (CVLT; Delis et al., 1987); the Grooved
account. As with the study by Albert et al. (1995), the au-Pegboard Test-Dominant (GP-D) and Nondominant (GP—
thors did not formally investigate the relationship betweenND) Hands (Lezak, 1995); Digit Symbol subtest of the
pattern of neuropsychological impairment and employ- Wechsler Adult Intelligence Scale—Revised (Wechsler,
ment status. Heaton et al. (1996) extended their earlier find1981); the Stroop Color Word Test (Stroop; Golden, 1978);
ings to performance on a standardized work sample teghe Auditory Consonant Trigrams Test (ACT, also called
battery. These authors demonstrated that those individuaBrown-Peterson Technique; Lezak, 1995).

with neuropsychological abnormalities had evidence of a

decline in worker qualifications relative to those with no \jedical

neuropsychological impairment. As with previous studies,

this cohort consisted primarily of men with asymptomatlcand peripheral HIV RNA viral load were performed. The

infection. . : lower limit of detection of the HIV RNA assay was 400
The extent to which neuropsychological factors relate to__ - . . B Y
work performance in a predominantly symptomatic cohortCOp'es(ml' Paugnts whosg viral load was undeFectabIe
. were conservatively considered to have 399 cofiidgor

. : Yhe purpose of the calculations. Laboratory tests were per-
tended to augment the previous research with asymptom- .
A . o ormed by Corning-Metpath (now Quest) Laboratory, a
atic individuals and examine the association between work". . . .
o . widely used regional commercial service.

status and specific aspects of neuropsychological perfor-

mance, after accounting for the effects of medical status in- Fatigue. The Chalder Fatigue Scale (CFS; Chalder
cluding HIV-associated physical limitations and fatigue, aset al., 1993) was administered in order to assess fatigue. The

Laboratory. Assays to determine CD4 lymphocyte count

well as depression. CFS is a self-report measure developed to assess physi-
cal and cognitive fatigue in general medical populations.
METHODS Given the significant correlation of the cognitive fatigue

items on the CFS with the cognitive (i.e., nonphysical) symp-
toms on the Beck Depression Inventory [BD(145) = .51,

Research Participants :
) - o _ p<.01], only the seven items of the CFS that address phys-
One hundred thirty HIV-1 seropositive men participated injc) fatigue were used.

this study. All participants were enrolled in a longitudinal
natural history study, which was begun in July 1995 to ex- Physical limitations. The Physical Limitations Ques-
amine a variety of factors associated with psychosocial adionnaire (Phys—L; Brooks et al., 1979) is a self-report in-
justment to HIVAIDS. The study procedure is described in Ventory administered to assess perceived limitations in
more detail elsewhere (Rabkin et al., 1997). While indi-Physical function. The total score consists of the sum of 12
viduals at all stages of HIV infection were included in the items and its range is 12 to 36. These items assess the abil-
sample, special effort was made to recruit those with sympity to perform everyday physical activity such as walking
tomatic stages of HIV—associated illness. up stairs, cleaning house, and participating in sports.

The 130 participants had a mean age of 41 ye&i3=<
8), and 42% were nonwhite (20% Hispanic, 16% African Psychological
American, 4% mixed race, 1% Asian, 1% Native Ameri- i
can), and 87% had some post-high-school education. Meah"® Beck Depression Inventory (BDI; Beck et al., 1961)
CD4 cell count of the sample was 29610%/1 (SD=227), Was admln_lstered in _order to proylde a self-report measure
mean HIV RNA was 3.8 log, copiegml (SD1 log, ), and of depression. To avoid the potentlal confound of depressmn-
106 (82%) participants had an AIDS diagnosis. Al WerereIgtedversusl—HV—reIated _somatlc _symptoms,_only the first
self-identified gay or bisexual men. 15 items of the BDI reflecting cognltlve/(§ physical) symp-

Participants’ employment status at the time of the neurolom_s were .used. The total score consists of the sum of the
psychological testing was reviewed, and they were classit® items with arange of zero to 45.
fied as either employed (employed full or part-time for pay)
or unemployed. Based upon this classification scheme, 6E’rocedure
participants were in the employed group and 64 were un-

employed. Those in the employed group had remained eMpayticipants were concurrently administered the self-rating

ployed throughout the course of their HIV infection. scales, NP assessments and blood tests at the 18-month as-
sessment of the longitudinal study. This visit (Visit 4) was
Measures the first at which the NP measures were administered. NP

measures were administered by pre- and post-doctoral train-
ees in an NIMH-sponsored HIV training program under the
Subjects were administered the following neuropsychologsupervision of the primary author (WVG). Written in-
ical (NP) test battery: the Trail Making Test Aand B (Trails formed consent was obtained under the Institutional Review

Neuropsychological
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Board guidelines of Cornell University Medical College. Par- ported more medical symptoms commonly but not exclu-
ticipants were paid $40.00 for their participation in this study.sively associated with HIV, such as night sweats or oral
candidiasis p < .05), physical limitations p < .001) and

Definition of Neuropsychologic Impairment hc;%f;()-:‘r levels of fatigue than employed participangs<

Participants were classified as NP-impaired if they scored 2
or more standard deviations in the impaired'direction on tWC‘\leuropsychologicaI Impairment
or more nonredundant NP measures relative to the overall
o . , and Work Status
mean and standard deviation of the entire cohort (i.e., more
impaired than the other participants). In this method, redunwe first sought to determine whether participants who were
dant tests (e.g., Trail Making Test A and B or Grooved Peg-unemployed evidenced a greater frequency of overall neuro-
board dominant and nondominant hands) were counted asgsychological impairment than their employed counter-
single measure, such that impaired performance on botparts. To examine this question, chi-square analyses were
Trails A and Trails B only contributed as a single measureconducted between the two employment status groups on
toward the outlier definition. the percent of participants with NP impairment in each group.
Results revealed that there were twice as many unemployed
RESULTS participants who were neuropsychologically impaired (22%)
as there were employed participants who were impaired
As can be seen in Table 1, there were no differences bg11%; y2(1) = 8.53,p < .004].
tween the employed and unemployed groups on education, This analysis, however, did not account for the potential
ethnicity, level of depression (as assessed by the modifiedonfounding effects of increased immunosuppression, phys-
BDI or the full BDI), LOG;, HIV RNA, though the un- ical limitations, or the slightly older age of the unemployed
employed participants were slightly older and had lower CD4participants on the prevalence of neuropsychological im-
counts than the employed participants. As Table 1 als@airment. Because these factors could be responsible for the
indicates (not surprisingly), unemployed participants re-higher levels of neuropsychological impairment in the un-

Table 1. Tests of between-group differences on demographic, psychological, and medical variables

Employed Unemployed
N = 66 N = 64

Variable M SD M SD t df p
Age 39.04 6.22 43.78 8.44 —3.63 115.77* <.001
BDI 7.78 6.46 9.19 6.95 -—-1.19 128 .24
BDI-Cog 4.70 4.80 5.13 479 —0.59 128 .56
Fatigue 22.48 6.88 25.84 6.25 —2.90 126 .004
Physical Limitations 13.24 1.93 15.33 3.72 -3.89 94.27* <.001
Medical Symptoms 1.41 1.42 2.02 1.88 —2.08 128 .04
CD4 336.11 266.89 253.73 167.66 211 109.89* .04
Log RNA 3.73 1.04 3.85 1.07 —-0.65 128 .52
Variable N % N % x? df P
Education

=8 years 3 2.3 3 2.3

9-11 years 5 3.8 6 4.6

12 years 22 16.9 28 21.5

13-15 years 23 17.7 15 115

=16 years 13 10.0 12 9.2 251 4 .64
Ethnicity

African American 10 7.7 11 8.5

White 42 32.3 34 26.2

Hispanic 13 10.0 13 10.0

Other 1 0.8 6 4.6 4.43 3 .22
English first language

Yes 56 43.8 57 44.5

No 9 7.0 6 4.7 0.58 1 .45

*Based on Levene’s test of unequal variance.

https://doi.org/10.1017/51355617799566071 Published online by Cambridge University Press


https://doi.org/10.1017/S1355617799566071

Work and HIV 537

employed group, univariate analyses of covariance were coralter the prediction rate for the employed group, which re-
ducted using age, CD4 count, and total score on the physicahained at 77% correch[= 49, y?(1) = 38.54,p < .001].
limitations scale as covariates to determine whether unThe overall prediction rate for the entire group in this anal-
employed and employed participants differed on individualysis was 73% correct.

NP tests. The results, as shown in Table 2, indicate that, even

when controlling for age, CD4 count and physical limita-

tions, the unemployed participants still evidenced signifi-DISCUSSION

cantly lower levels of performance than the employedyys 1,4y revealed three primary findings. First, those par-
participants on tasks of learning and memory (CVLT—iqinants who were unemployed evidenced a greater fre-
Total; p = .02), response inhibition (Stroop Color-Word; 4 ency of NP impairment than their employed counterparts
p = .02) and cognitive flexibility (Trails Bp = .02). even though both groups consisted of predominantly symp-
tomatic participants with similar levels of viral load and the
Predictors of Work Status Membership employed group had lower CD4 counts. This finding con-
firms that in addition to the well known relationship be-

In order to determine which variables were most associatetiveen physical functioning and disability, Hiindividuals
with employment status in our cohort, we conducted twowho are unemployed are likely to have a higher frequency
logistic regression analyses, each using the demographic awd cognitive impairment than those who remain in, or return
medical variables (Table 1) as well as the neuropsychologto, the workplace full- or part-time. Although many persons
ical variables (Table 2) that were significantly different be- with HIV infection stop work due to physicaiedical fac-
tween the employed and unemployed groups as predictotsrs, our research indicates that cognitive factors may well
of work status. The following eight variables were used inplay a role in many individuals as well, even beyond the
the logistic regression analyses: CD4, Fatigue, Age, Physieffects of medical illness. This finding is consistent with
cal Limitations, Medical Symptoms, CVLT Total, Stroop In- reports by at least two other research groups (Albert et al.,
terference, and Trail Making Test B. 1995; Heaton et al., 1996).

The first logistic regression analysis was performed using It could reasonably be argued that the greater frequency
a forward conditional procedure. This procedure retainedf cognitive impairment present in the unemployed group
only two significant variables, Physical Limitationp K is primarily the result of physical limitations, lower CD4
.001) and Trail Making Test B < .004), after two steps. count, or older age rather than being independent of these
These two variables rendered a prediction rate of 77% corfactors. Our findings suggest, however, that this is not
rect (n = 49) for the employed group and 55% correct  entirely the case. When these variables were used as covari-
35) for the unemployed grougvf(1) = 26.02,p < .001].  ates in order to control for their effects on the neuropsycho-
The overall prediction rate for the entire group was 66%logical measures, wastill found worse performance on
correct. measures of memory, response inhibition, and cognitive set

Asecond logistic regression analysis was performed usinghifting in the unemployed group. It is also apparent that
the enter procedure on all eight variables previously listedthe differences between the employment groups were not
This analysis substantially increased the prediction rate fodue to level of depression, as the groups did not differ on
the unemployed group to 70% correct= 45) but did not  their score on the full or the modified BDI. It could also be

Table 2. Analysis of covariance of neuropsychological measures by work status
controlling for age, CD4, and physical limitations

Employed Unemployed
N = 66 N =64
Neuropsychological variable M SD M SD F p
Auditory Consonant Trigrams 45.14 7.80 41.86 9.56 1.89 ns
CVLT Total, Trials 1-5 50.92 9.48 45.23 11.43 5.36 .02
Digit Symbol 55.85 11.52 50.98 11.42 1.99 ns
Grooved Pegboard-D 69.56 11.68 74.86 14.73 1.39 ns
Grooved Pegboard-N 73.56 14.10 81.13 19.07 1.96 ns
Stroop—Color 68.68 11.07 65.94 12.98 0.99 ns
Stroop-Word 96.12 15.02 92.17 17.79 1.85 ns
Stroop Interference 39.85 8.87 34.64 9.40 5.84 .02
Trail Making Test A 29.52 10.04 34.23 11.34 240 ns
Trail Making Test B 63.64 20.19 80.59 35.11 5.64 .02

Note df = 1,121.
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argued that our findings are related to the number of unihave contributed to or caused our participants to become
variateF tests performed. This is unlikely, however, as it unemployed. Nevertheless, these findings, along with those
can be seen in Table 2 that only three variables demonef others (e.g., Heaton et al., 1996), point toward the im-
strated significant differences between the groups, and thegmrtance of memory and executive function as key cogni-
occurred on variables that are know to be frequently aftive variables relevant to work in persons with HAIDS.
fected in persons with HIV infection. The importance of these cognitive functions to functional
The pattern of neurocognitive impairment in the un- capacity, disability, and maintained (or return to) employ-
employed group was also notable. After taking medical andnent should be examined in other disease states as well,
demographic variables into account, unemployed partici+elating functional status to neuropsychological performance.
pants evidenced lowered performance exclusively on tasks Newly introduced pharmacologic protocols (such as highly
of learning efficiency and executive functioning. While a active antiretroviral therapy) have been shown to reduce the
greater number of variables were required to increase theverall frequency of neurocognitive impairment (Ferrando
prediction rate for unemployment beyond chance, it couldet al., 1998). This may also help to remove potential cog-
be reasonably argued that there are many more factors asitive barriers that have been present in individuals’ desire
sociated with becoming, or remaining, unemployed. Noneto potentially return to work. A prospective, longitudinal in-
theless, even with this adjustment, a cognitive set shiftingzestigation will be needed to further define this issue.
task (Trail Making Test B), together with physical limita-
tions, offered the greatest d?s.crimination between the eMACKNOWLEDGMENTS
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