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Objective: Impairment in basic self-care
skills is common in patients with schizo-
phrenia and is even more severe in el-
derly patients with a chronic course of
institutional care. While cognitive impair-
ment has proven to be a major predictor
of overall functional deficit in schizophre-
nia, other potential factors, such as medi-
cal comorbidity, need to be considered.

Method: Geriatric institutionalized schizo-
phrenic patients (N=124) were assessed
three times over 4 years to determine lev-
els of positive and negative symptomes,
impairment in activities of daily living, im-
pairment in cognitive functioning, and
medical problems. Path analysis was used

to determine which variables best pre-
dicted changes in self-care functions.

Results: Functional status, negative symp-
toms, cognitive functions, and health sta-
tus all significantly worsened during the
follow-up. The path analyses showed that
change in health status did not predict
change in activities of daily living after the
analysis accounted for negative symp-
toms and cognitive functions.

Discussion: The results highlight the rel-
ative importance of cognitive impair-
ments in the functional impairments of
older schizophrenic patients with in-
creased medical burden.

(Am J Psychiatry 2002; 159:1388-1394)

Impairment in basic self-care skills such as feeding,
dressing, bathing, and toileting is common in patients
with schizophrenia (1) and is even more severe in elderly
patients with a chronic course of institutional care (2).
These functional impairments are observed in patients
with a wide range of overall outcomes, including both am-
bulatory (3, 4) and poor-outcome patients (2, 5). Cognitive
impairment has proven to be a major predictor of overall
functional deficit in schizophrenia. For example, longitu-
dinal studies have demonstrated that greater cognitive
impairment early in the course of schizophrenia predicts
subsequent poor outcome (6) and interferes with the ac-
quisition of adaptive skills in training programs (see refer-
ence 7 for review).

Although age-related cognitive and functional change has
notbeen observed in ambulatory older patients with schizo-
phrenia (8-11), there is both cross-sectional (3, 5, 12, 13)
and longitudinal (2, 6, 14, 15) evidence of cognitive and
functional deterioration in older poor-outcome (chronically
institutionalized) schizophrenic patients. Moreover, the
cognitive decline observed in these poor-outcome patients
may predict deterioration in overall functional status (2).

There are other potential factors, however, that may
significantly contribute to the profound cognitive and func-
tional impairments observed in older poor-outcome pa-
tients with schizophrenia. For example, while it is conceiv-
able that institutionalization may produce these deficits,
Johnstone et al. (16) found that duration of institutionaliza-
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tion was not associated with severity of functional impair-
ments. Moreover, invasive somatic treatments experienced
by these older patients such as ECT, lobotomy, and insulin
coma therapy have also proven to be unassociated with
cognitive and functional deficits in chronically ill popula-
tions (13, 17). Therefore, other causes need to be sought.

Medical illness, which occurs in increased frequency in
elderly persons, is a potential contributory factor to both
cognitive and functional impairment (18). Because neuro-
logical conditions such as stroke, Alzheimer’s disease, and
Parkinson’s disease are associated with cognitive and
functional impairments (19-22), patients with these neu-
rological problems have been excluded from studies eval-
uating the cognition and functional status of elderly
schizophrenic patients (2, 13-15). However, medical ill-
nesses other than neurological conditions, such as pulmo-
nary and cardiovascular diseases, metabolic abnormali-
ties, endocrinopathies, malignant and nonmalignant
tumors, and orthopedic diagnoses, could potentially con-
tribute to cognitive and functional impairment in elderly
schizophrenic patients. For example, a relationship be-
tween coronary heart disease and cognitive dysfunction
has previously been shown in hospitalized nonpsychiatric
patients (23). In addition, untreated hypertension (24, 25)
and diabetes (26) have been shown to be associated with
cognitive decline in nonpsychiatric subjects.

Psychiatric illness may increase the risk for medical bur-
den in the elderly. In a study of inpatients with Alzheimer’s
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disease, major depression, or schizophrenia, an average of
six medical illnesses coexisted with psychiatricillness (27).
In this study, 99% of elderly psychiatric inpatients had at
least one physical illness, 94% had at least two, and 85%
had at least three concurrent medical problems. Because
medical comorbidities would be expected to be common
in elderly patients with schizophrenia, they could be a
contributory factor to cognitive and functional deficits.
Therefore, the present study was designed to evaluate in-
stitutionalized geriatric schizophrenic patients to identify
variables that best predicted changes in self-care func-
tions associated with the aging process, with particular at-
tention to the influence of medical comorbidity.

Method

Subjects

Subjects in this study were 124 chronically ill schizophrenic in-
patients at a state psychiatric facility. The subjects were age 65 or
older, had entered a prospective follow-up study of the effects of
aging on cognitive, functional, and symptom status, and were
available for a total of three assessments. These subjects were part
of a group of 308 chronically ill schizophrenic patients over age 65
who were reported on by Davidson et al. (13). Of the 308 patients,
49 were unavailable for the third reassessment because they had
died and 135 were unavailable due to relocation or refusal of test-
ing. T tests comparing the demographic and baseline cognitive
and symptom variables demonstrated that the group available for
the third assessment had significantly higher baseline Mini-Men-
tal State Examination scores than the group who died (t=3.88, df=
258, p<0.001) and the group lost to follow-up (t=2.83, df=258, p=
0.005). There were, however, no significant differences between
these groups in baseline severity of negative and positive symp-
toms or in level of education. The mean age of the study patients
at baseline was 72.4 years (SD=6.3), and the mean number of
years of education was 9.7 (SD=3.0). Fifty-six were male subjects
in the study group (45%), and the majority of subjects were Cau-
casian (N=100, 81%).

All subjects met DSM-III-R criteria for schizophrenia on the
basis of an extensive diagnostic workup, with rigorous exclusion
of alternative neurological or medical factors that might have
produced their psychiatric or cognitive symptoms. The DSM-III-
R diagnosis of schizophrenia was generated by an a priori system-
atic approach in which several senior psychologists (three of the
authors: PH., L.W,, and M.P) and psychiatrists reviewed medical
records, interviewed collateral informants, and used information
obtained from patient interviews to render a diagnosis. Patients
were excluded from the study for any disorder that ruled out a
DSM-III-R diagnosis of schizophrenia, including mental retarda-
tion, substance dependence, brain damage, and other psychiatric
diagnoses. The assessment battery described in the next section
was carried out by raters who were blind to the subject’s previous
ratings and to whether the assessment was the subject’s first, sec-
ond, or third.

Assessments

Schizophrenic symptoms were examined with the Positive and
Negative Syndrome Scale (28). The Positive and Negative Syn-
drome Scale contains 30 items, with seven items rating positive
symptoms, seven items rating negative symptoms, and 16 items
rating general symptoms, including mood, anxiety, psychomotor
activity, and other nonschizophrenic symptoms. Our group has
demonstrated good reliability with this instrument and has
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reported intraclass correlations ranging from 0.86 to 1.0 (all
p<0.001) for the 30 items (13). For the purposes of this study, we
examined total scores on the positive and negative symptoms
subscales as the dependent variables.

For assessment of adaptive functioning, all patients were rated
with the Alzheimer’s Disease Assessment Scale—Late Version, a
modification of the Alzheimer’s Disease Assessment Scale (29).
The scale contains 20 items designed to assess the severity of cog-
nitive, functional, and psychiatric impairments found in moder-
ately to severely demented patients.

The analysis of functional status utilized the total score ob-
tained from the activities of daily living subscale of the Alzhei-
mer’s Disease Assessment Scale—Late Version. The activities of
daily living subscale includes items assessing toileting, feeding,
dressing, and physical ambulation rated on the basis of the best
source of information. The items are scored on a graded scale
from 0, little or no impairment, to 4, the most severe impairment.
The factor loadings for each activity of daily living item on the
self-care/motor factor range between 0.66 and 0.78 (30). Given
that the activities of daily living factor scores have been shown to
correctly classify patients according to mild, moderate, severe,
and profound impairment levels with the Clinical Dementia Rat-
ing as the criterion measure (30), the Alzheimer’s Disease Assess-
ment Scale—Late Version has demonstrated its potential to mea-
sure clinically meaningful change.

Using the patient, caregiver, and chart as sources of informa-
tion, our group has demonstrated high interrater reliability with
the Alzheimer’s Disease Assessment Scale—Late Version in stud-
ies of geriatric schizophrenic patients (31) and has demonstrated
good construct validity (30), with all intraclass correlations on in-
dividual activities of daily living items above 0.76 (31).

Assessment of cognitive functioning was done with the Con-
sortium to Establish a Registry for Alzheimer’s Disease neuro-
psychological battery (32). We have previously demonstrated the
validity of this battery in assessing patients with chronic schizo-
phrenia (33). The three elements of the battery used in this study
were word list learning and delayed recall, praxic drawings, and
the Modified Boston Naming Test.

In word list learning and delayed recall, a 10-item list of words
is presented to the subject on three separate learning trials. After
each trial, free recall of the list is required of the subject. After the
list has been read three times, there is a delay of 5 minutes, after
which the subject is asked to recall the word list. The score for cu-
mulative learning over the three trials was used in the analyses.

In praxic drawings, four images (circle, diamond, overlapping
rectangles, and cube) are presented to the subject, who is re-
quired to copy them exactly. The drawings are scored according to
predetermined criteria. The dependent variable was the total
score for all four drawings.

The Modified Boston Naming Test requires subjects presented
with 15 line drawings to name the objects depicted. Of the 15
drawings, five depict objects with a high frequency of occurrence
in spoken English, five with moderate frequency, and five with
low frequency. The dependent variable was the total number of
correct namings.

Assessment of medical burden was based on the annual man-
dated medical assessment performed by an internist as part of
each subject’s routine care. At each annual assessment, the treat-
ing physician compiled a medical problem list on the basis of the
patient’s history, physical examination, and available laboratory
data. At the time of the study assessment, the current year’s med-
ical problem list was recorded and totaled. The resulting total
number of medical problems served as an index of medical bur-
den at the time of the study assessment. The validity of this type
of index of medical burden is supported by previous investiga-
tions (34-36).
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TABLE 1. Functional, Symptom, and Cognitive Status and Presence of Medical Diagnoses at Baseline and Two Reassess-
ments Over Time in Elderly Institutionalized Patients With Schizophrenia (N=124)

Reassessment?
Measure Baseline First Second Analysis
Mean SD  Mean SD Mean SD  F(df=2, 246) p
Scores on assessment instruments
Alzheimer’s Disease Assessment Scale—Late Version
Total 1.45 1.90 1.76 2.25 3.90 3.86 39.2 <0.001
Toileting 0.60 1.10 0.65 1.13 1.23 1.53 11.8 <0.001
Dressing 0.17 0.46 0.23 0.67 0.44 0.96 4.7 0.01
Feeding 0.52 0.78 0.66 0.89 1.28 1.20 31.4 <0.001
Ambulation 0.16 0.53 0.23 0.68 0.56 1.14 14.0 <0.001
Positive and Negative Syndrome Scale
Positive symptoms 19.0 6.1 19.7 6.4 20.5 6.3 1.9 0.16
Negative symptoms 24.4 8.1 26.4 7.4 27.4 8.0 7.9 <0.001
Change in composite z score for cognitive functioning® -0.06 0.85 -0.36 1.02 11.8 <0.001
Total number of medical diagnoses 2.0 1.3 2.6 1.6 3.6 1.8 84.3 <0.001
N % N % N % z p
Cumulative percentage of subjects with medical diagnoses
Cardiovascular illness 64 52 72 58 91 73 2.7 0.007
Pulmonary illness 20 16 24 19 33 27 25 0.04
Neurological illness 45 36 58 42 84 68 >3.9 <0.001
Orthopedic iliness 20 16 17 14 40 32 3.9 0.004

@ First and second reassessments occurred a mean of 1.2 years (SD=0.5) and 4.0 years (SD=1.0) after baseline.

b df=2, 208 for comparisons of Positive and Negative Syndrome Scale scores.

¢ A composite score for cognitive functioning was based on results of tests of word list learning, praxic drawings, and the Modified Boston
Naming Test, from the Consortium to Establish a Registry for Alzheimer’s Disease neuropsychological battery (32).

Analyses

To reduce the number of variables used in the analyses, a neu-
ropsychological summary score was created from total Modified
Boston Naming Test score, total praxic drawings score, and total
word list learning score for trials 1-3. Word list delay scores were
not entered into the summary score because this index was highly
correlated with learning scores. Each test was standardized, and
the three z scores were averaged. The average baseline perfor-
mance for the study group as a whole was, therefore, set to zero
and the magnitude of change in cognitive performance was then
calculated by converting the change in individual neuropsycho-
logical scores at each follow-up to z scores on the basis of the in-
dividual neuropsychological test scores at baseline.

The effect of time on cognitive performance, functional status,
symptom severity, and total number of medical problems exhib-
ited by the study population was determined with repeated mea-
sures analysis of variance. In addition, z tests were used to test the
significance of the differences over the 4-year follow-up between
proportions of subjects afflicted with a medical illness affecting
specific organ systems. Finally, path analysis based on LISREL
(SSI Inc., Lincolnwood, Ill.) was used to examine the relationship
between baseline scores and changes in clinical symptoms, cog-
nitive functions, medical burden, and functional status.

Results

Progression of Symptoms

Table 1 summarizes data from the baseline and two fol-
low-up assessments, including average Alzheimer’s Dis-
ease Assessment Scale—Late Version activities of daily liv-
ing total scores, individual activities of daily living item
scores, Positive and Negative Syndrome Scale negative
and positive subscale scores, change in composite z scores
for cognitive functioning, and medical burden index. The
first follow-up occurred at a mean of 1.2 years and the
second at a mean of 4.0 years after the baseline assess-
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ment. Table 1 illustrates the progression of ratings in the
domains of activities of daily living functions, psychiatric
symptoms, cognitive performance, and medical comor-
bidity. The mean total score for activities of daily living
showed a significant worsening over the 4-year follow-up.
Specifically, toileting, dressing, feeding, and ambulation
skills all declined over the follow-up. In addition, negative
but not positive symptoms significantly worsened over the
follow-up. The composite measure of cognitive function-
ing (naming, praxis, word list learning) declined from
baseline performance over the follow-up. Last, the mean
number of medical diagnoses carried by the study group
increased over the follow-up. Given that an increase in
medical burden by only a small subset of the study group
could have accounted for the mean change, it is worth
noting that 73% of the subjects developed one or more
new medical diagnoses over the follow-up. The most com-
mon types of new medical illness over the follow-up were
cardiovascular, neurological, orthopedic, and pulmonary.

Path Analysis

Maximum likelihood model fitting and estimation pro-
cedures were used for all of the analyses. The model that
was fitted first focused on the relationship between change
in cognition and change in functional status. An assump-
tion of these analyses was the constraint of the time-in-
variant factor loadings of the cognitive functioning indica-
tors (Boston test, praxic drawing, and word list learning
test). That is, for each of these longitudinally administered
measures, the same factor loading was postulated at all
three measurement occasions (baseline, first follow-up,
and second follow-up). As extensively discussed in the lit-
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erature (see reference 37 for example), this factorial invari-
ance restriction was a necessary condition for claiming
that the same latent construct had been measured at the
three assessments. When fitted to both the covariance ma-
trix and the means of the observed variables, the basic
model in Figure 1 was found to be associated with y?=
54.18 (df=42, p=0.19) and a root mean square error of ap-
proximation of 0.039 with a 90% confidence interval (CI=
0-0.075). All of these goodness-of-fit measures indicated
acceptable fit and indicated that this model explained a
substantial proportion of the variance.

Evaluation of the predictive role of cognitive difficulties
for functional status (Figure 1) showed that initial cogni-
tive ability was significantly related to initial functional
status (maximum likelihood estimate [MLE]=-1.54, SE=
0.71, t=-2.18, df=123, p<0.05) and that change in cognition
from the second to the third assessment was also sig-
nificant in its effect on change in functional status from
the second to the third assessment (MLE=-0.54, SE=0.08,
t=-6.98, df=123, <0.001). This result indicated that greater
degrees of cognitive decline from the second to the third
assessment were associated with concurrent greater loss in
functional status from the second to the third assessment.
Moreover, the influence of initial cognition (MLE=-0.19,
SE=0.09, t=—2.08, df=123, p<0.05) and change in cognition
from the first to the second assessment (MLE=-0.37, SE=
0.13, t=-2.74, df=123, p<0.01) predicted change in func-
tional status from the second to the third assessment. This
result indicated that lower baseline cognitive performance
and greater magnitude of cognitive decline from the first
to the second assessment were associated with subse-
quent greater loss in functional status from the second to
the third assessment. However, there was no significant
relationship of baseline cognitive ability with change in
functional status from the first to the second assessment
(MLE=0.001, SE=0.06, t=—0.02, df=123, p=0.98). Change in
functional status from first to second assessment was
significantly related to change in functional status from
the second to the third assessment (MLE=-0.28, SE=0.14,
t=—2.04, df=123, p<0.05). Finally, initial functional status
was significantly related to change in functional status
from the first to the second assessment (MLE=-1.40, SE=
0.37, t=—3.73, df=123, p<0.001) but not to subsequent
change in functional status from the second to the third
assessment points (MLE=-0.69, SE=0.49, t=-1.40, df=123,
p=0.15).

Conversely, evaluation of the predictive role of func-
tional status on cognitive performance (Figure 1) showed
that baseline functional status (MLE=0.37, SE=0.22, t=
1.66, df=123, p<0.10) and change in functional status from
the first to the second assessment point (MLE=0.35, SE=
0.20, t=1.74, df=123, p<0.08) had nonsignificant relation-
ships to change in cognition from the second to the third
measurement. In addition, baseline functional status had
no significant effect on change in cognitive functioning
from the first to the second assessment (MLE=0.24, SE=
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FIGURE 1. Significant Relationships of Cognitive, Func-
tional, and Symptom Status and Medical Burden Over
Time in Elderly Institutionalized Patients With Schizophre-
nia (N=124)2

e 0 <0.05

p<0.01 p<0.001

Cognitive
Functions

Functional
Status

Negative
Symptoms

Medical
Burden

Second
Reassessment

Baseline First
Reassessment

2 Cognitive functions were measured with tests of word list learning,
praxic drawings, and the Modified Boston Naming Test, from the
Consortium to Establish a Registry for Alzheimer’s Disease neuro-
psychological battery (32). Functional status was measured with the
Alzheimer’s Disease Assessment Scale—Late Version, adapted from
the Alzheimer’s Disease Assessment Scale (29). Negative symptoms
were measured with the Positive and Negative Syndrome Scale (28).
Medical burden reflects the total number of medical problems.
First and second reassessments occurred a mean of 1.2 years (SD=
0.5) and 4.0 years (SD=1.0) after baseline. Significant standardized
regression coefficients resulting from path analysis are presented.

0.18, t=1.33, df=123, p=0.19). However, initial cognition was
significantly related to change in cognition from the first to
the second assessment (MLE=-4.83, SE=1.60, t=—3.03, df=
123, p<0.005) but not to change in cognition from the sec-
ond to the third assessment (MLE=-1.54, SE=1.39, t=—1.11,
df=123, p=0.24). The change in cognition from the first to
the second assessment also had a significant effect on
change in cognition from the second to the third measure-
ment (MLE=-0.46, SE=0.17, t=—-2.75, df=123, p<0.01).

To examine whether some of the above findings may be
explained with relationships between negative or positive
symptoms and increased medical problems of the pa-
tients, two saturated models were next fitted by including
medical diagnoses and first negative symptoms and then
positive symptoms in the model described earlier. The re-
sults from the first model indicated a significant effect of
change in negative symptoms on increase in medical diag-
noses (MLE=-0.05, SE=0.02, t=-2.51, df=123, p<0.05) over
the entire period. The finding suggested that patients with
high levels of negative symptoms had a more salient in-
crease in the number of medical diagnoses across the
study period. The effect of change in medical diagnoses on
change in functional status over the entire follow-up pe-
riod was nonsignificant (MLE=0.22, SE=0.23, t=0.93, df=
123, p=0.35), and there were no associations between
baseline medical problems or change in medical prob-
lems and change in functional status at the first reassess-
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ment. This finding indicated that, once negative symp-
toms and cognitive functions are accounted for, an
increase in the number of medical diagnoses does not
contribute to change in functional status across the study
period.

In the otherwise identical model where positive symp-
toms were substituted for negative symptoms, none of the
relationships were significant. That is, there was no signif-
icant impact of baseline or change scores for positive
symptoms on increase in medical diagnoses or functional
status. Similarly, the effect of increase in medical diag-
noses on change in functional status was not significant
after the analysis accounted for positive symptoms.

Discussion

This study demonstrated a significant decline over a 4-
year period in the capacity of poor-outcome elderly
schizophrenic patients to carry out activities of daily liv-
ing. Concomitantly, negative symptoms, cognitive func-
tions, and health status became worse during the follow-
up. While all of these changes appeared to be related tem-
porally, change in health status did not predict change in
daily living functions after the analysis accounted for neg-
ative symptoms and cognitive functions.

The path analysis models suggested that concurrent
change in cognitive functioning had the largest effect on
change in activities of daily living functions. However,
there was also a significant lag effect such that change in
cognitive functioning was related to later change in daily
living functions. Furthermore, change in health status was
not related to change in functional status or cognitive
functions either directly or indirectly or with a lag. The
ability of cognitive functioning to predict functional status
independently of health variables suggests that the associ-
ation between cognitive functioning and functional status
in schizophrenic patients reflects processes different from
those underlying the relationship between health and
functional capacity found in nonschizophrenic patients
(see reference 38, for example).

The lack of association between health variables and cog-
nitive and functional status has been noted previously (21,
39, 40, 41). However, comparisons of our results with the re-
sults of earlier studies are difficult because many of these
studies assessed nonpsychiatric patients. Indeed, studies
that have examined the predictors of functional outcome in
schizophrenic patients have demonstrated cognitive ability
to be a potent predictor (1, 3, 7). However, only a few have
considered the effect of health status (see reference 42).
Moreover, the health measure utilized in the study by Aus-
lander et al. (42) (the Quality of Well-Being Scale [43]) was a
composite of mobility, physical activity, social activity, and
symptom assessments, from which conclusions about the
precise relationship between medical comorbidity and
functional status cannot be ascertained.
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In contrast, other studies have found a significant asso-
ciation between health status and cognitive and func-
tional status in elderly nonpsychiatric patients (25, 26, 38,
44, 45). However, a number of these studies looked at the
influence of cognitive and health factors on independent
living (38, 44, 45), while the present study examined only
self-care skills carried out in an institutional setting. Living
independently requires not only independence in self-
care skills but also the ability to manage instrumental ac-
tivities of daily living (advanced living skills), including
medication management, cooking, driving, managing fi-
nancial affairs, etc. The ability to complete activities of
daily living in a structured environment may not translate
into similar independence at home. It is possible that
health status may influence higher functions necessary for
independent living and therefore may become significant
in a study involving higher-functioning patients living in-
dependently (42). Ideally, the inclusion of a nonpsychiat-
ric comparison group in our study would have addressed
the question of the uniqueness of this relationship be-
tween health status, cognition, and basic self-care skills in
schizophrenic patients.

Itis a particular challenge to formalize the measurement
of medical comorbidity for research purposes given the
lack of agreement on how to assess comorbidity. The
present study used an index of health status that was based
on the total number of comorbid illnesses, whereas other
studies contrasting our findings have also used self-report
measures and more sensitive measures of illness severity
(e.g., blood pressure readings). While the self-report mea-
sures may be limited by the observation that older schizo-
phrenic patients may underreport their health problems
(39), the more sensitive measures of illness severity may be
helpful in future studies. For example, major epidemiolog-
ical studies have found an inverse relationship between in-
crements in diastolic and systolic blood pressure and cog-
nitive test performance (24, 46, 47). In addition, our model
did not control for treatment confounders such as antihy-
pertensive treatment, which has been associated with a de-
creased risk of cognitive impairment (25).

A major strength of our study is the use of repeated mea-
sures over several years, which, in the context of path anal-
ysis, suggests a causal relationship. Many previous studies
suggesting the involvement of health status in cognitive
performance and functional status have not used path
analyses (references 25, 26, and 45, for example). There-
fore, in previous studies the causal relationship between
cognitive functions and health status might be the reverse
(e.g., cognitive impairment and altered blood pressure
regulation may both be secondary to silent cerebrovascu-
lar lesions) (25).

The results of the present study are not intended to
downplay the potential contributions of health status to
all possible levels of functional status of schizophrenic pa-
tients. Rather, in considering a disease in which cognitive
deficits are so profound, the results of the present study
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highlight the relative importance of cognitive impair-
ments in the functional impairments of schizophrenia. As
growing numbers of individuals with severe mental disor-
ders reach older age, there are increasing demands on
nursing homes and other assisted living settings to ac-
commodate the needs of this group. The role of cognitive
impairment in activities of daily living skills suggests that
interventions designed to improve cognitive functioning
may also benefit community living (38). Improved phar-
macological treatments (48) and psychosocial interven-
tions (49) designed to remediate cognitive impairments or
teach compensatory strategies for managing these deficits
may offer benefit in this area.
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