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Abstract

Objective: To examine the nature and frequency of cognitive fluctuations (CFs) among institutionalized persons with dementia.
Method: A clinical interview and a medical chart review were conducted, and 55 patients were assigned a specific dementia
diagnosis. The Severe Impairment Battery (SIB) was administered to assess cognitive function, and the Dementia Cognitive
Fluctuation Scale (DCFS) was administered to each patient’s primary nurse to determine the presence and severity of CFs.
Results: A simple linear regression model was conducted with DCFS as the predictor variable and SIB total score as the dependent
variable. The overall model was significant, suggesting that score on the DCFS significantly predicted SIB total score. Additionally,
greater severity of CFs predicted poorer performance in the areas of orientation, language, and praxis. Conclusions: Results suggest
that CFs exert a clinically significant influence over patients’ cognitive abilities and should be considered as a source of excess disability.
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Introduction

Cognitive fluctuations (CFs) are defined as spontaneous
alterations in cognition, attention, and arousal! that can range
from transient “blackouts” to a delirious state and stupor.’
These episodes can occur with different frequencies, which
vary from infrequent to several times per day.” Cognitive fluc-
tuations are common among patients with dementia, with an
estimated frequency of occurrence of 80% to 90% in dementia
with Lewy bodies (DLB), 40% in vascular dementia (VaD),
and 20% in Alzheimer’s disease (AD).> Cognitive fluctuations
are not only more common in DLB than VaD and AD, but they
are also more severe.* Indeed, Walker et al found that the
difference in CF severity between DLB and AD was the single
most significant symptom frequency difference between the
two conditions, greater than any other core feature.”

Cognitive fluctuations are highly disabling above and
beyond the existing cognitive impairment. Cognitive fluctua-
tions have been found to have an independent, negative effect
on activities of daily living in patients with dementia and are
associated with increased burden for caregivers.> Although CFs
are common in patients with dementia, their accurate identifi-
cation and assessment presents a major clinical challenge.'~
This is surprising, given that reviews and consensus criteria
have long highlighted the importance of CFs in the diagnosis
and differential diagnosis of dementia.'**

The importance of CFs is evident from anecdotal reports
identifying considerable changes in day-to-day function-
ing.'%'? Previous work has shown a strong association between
CFs and variability in attention and impairments in conscious-
ness.'> However, many questions regarding the clinical impact
of CFs remain unanswered. Because previous research on CFs
has lacked objective methods of assessing their presence, it has
been difficult to determine the degree of interference with cog-
nitive performance that can be attributed to fluctuations. Most of
what is known about the effect of fluctuations has been described
in DLB.! Less is known about the extent to which CFs occur in
other dementia subtypes and whether the presence of fluctua-
tions impairs cognitive performance compared to patients with
dementia who do not have features of fluctuations.
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Escandon et al' examined the differences in neuropsycho-
logical performance in patients with AD with and without CFs.
Results showed an inverse correlation between the presence of
CFs and composite score on a neuropsychological battery, as
well as performance on the individual tests. Specifically, they
found that the presence of CFs was associated with lower
scores on measures of memory, visuospatial skills, and working
memory. The pattern of cognitive deficits associated with CFs
identified by Escandon et al' differs slightly from a similar
study examining this association in a sample of patients with
Parkinson disease with dementia (PDD)."* In this study, results
showed that the presence of CFs was associated with signifi-
cantly reduced performance on a global measure of cognitive
function (ie, the Dementia Rating Scale—version 2).'> How-
ever, when performance on specific subscales of this measure
was examined, findings showed that the presence of CFs was
associated with impairment on measures of attention, memory,
initiation, and perseveration.

The results of these studies provide evidence that the pres-
ence of CFs in patients with dementia is associated with deficits
in cognitive performance; however, the specific pattern of cog-
nitive deficits remains unclear. Moreover, these studies did not
examine the association between severity of CFs and degree of
cognitive impairment; instead, cutoff scores were used to clas-
sify participants into groups based on the presence or absence
of CFs. The literature examining the association between CFs
and neuropsychological performance is sparse, and those stud-
ies that have been published are limited by their lack of
symptom severity ratings.':'*!°

Previous studies have also largely focused on community-
dwelling individuals with mild dementia rather than severe
dementia.® It has been suggested that identifying CFs in
individuals in earlier stages of dementia may help physicians
distinguish between DLB and PDD and subsequently improve
the differential diagnosis of other dementias.'” However, given
that the frequency and severity of CFs increase with increasing
dementia severity,' it is equally important to understand their
impact in later stages of dementia.

Thus, the aim of this study was to examine the association
between severity of CF symptoms and cognitive test perfor-
mance in a sample of institutionalized patients with moderate
to severe dementia, who we predicted would demonstrate at
least some degree of CFs. We hypothesized that patients with
more severe CF ratings would exhibit greater deficits on cog-
nitive measures; specifically, we hypothesized that: (1) patients
who have more severe CFs would exhibit reduced performance
on a measure of global cognitive function and (2) subtest scores
related to attention and memory skills would be most strongly
associated with CF symptom severity.

Methods
Participants

In order to detect a medium effect size (> = 0.15) with power
of .80 and an o of .05 for a hierarchical regression analysis with

3 control variables and 1 test variable, a priori power analysis
determined that a sample size of 55 participants was needed.
Therefore, this study included a sample size of 55 elderly res-
idents, over the age of 65 years, who had been admitted to the
Veterans Affairs Canada long-term care facility at Sunnybrook
Health Sciences Centre in Toronto, Ontario. Participants were
identified as potential candidates for the study by a member of
the research team, a geriatric psychiatrist who provides con-
sultation—liaison service to the dementia care units of the facil-
ity. In order to be included in the study, patients had to be
medically stable and have resided in the facility for at least
2 weeks. Participants were automatically excluded if they
lacked adequate eyesight or motor functioning to complete the
test measures. A total of 88 participants were screened as
potential participants. Of those, 55 were found to have ade-
quate eyesight and motor functioning to participate.

Measures

Cognitive fluctuations. The presence of CFs was assessed using
the Dementia Cognitive Fluctuation Scale (DCFS).!” The
DCEFS is a recently developed scale that showed good levels
of sensitivity, specificity, reliability, external validity, and
internal consistency.'” The DCFS consists of 17 items under
4 domains: confusion, sleep, alertness, and communication.
The research version of the scale is based on 4 items from the
original scale that were found to best discriminate between
patients with and without CFs (ie, marked differences in func-
tioning during the daytime, daytime somnolence, daytime
drowsiness, and altered levels of consciousness during the day).

The DCFS was administered to each patient’s primary
nurse, who responded to each item based on a 5-point Likert
scale. For example, the first item asks: “How great is the dif-
ference between the worst period of function and the best
period of function on that day?” Potential responses include:
“l. No difference (no impact on daily functioning),” “2. A
slight difference (only a mild impact on daily functioning),”
“3. A moderate difference (a clear impact on daily
functioning),” “4. A large difference (a severe impact on daily
functioning),” and “5. A very large difference (a very severe
impact on daily functioning.” Nurses’ ratings on each item
were summed for a total score ranging from 4 to 20, with higher
scores indicating more severe CFs.

Neuropsychological assessment. Participants completed the Severe
Impairment Battery (SIB).'® The SIB was developed to assess a
range of cognitive abilities in patients who are too impaired to
complete other standard neuropsychological assessment scales. It
provides a global composite score as well as subtest scores across
6 subscales: attention, orientation, language, memory, visuoper-
ception, and construction. In addition, there are brief assessments
of social skills, praxis, and responding to name. Given that the
upper limit of the attention span of patients with severe dementia
is 30 minutes,'® the SIB was designed to take approximately
20 minutes to administer. The test is designed to be well structured
and psychometrically reliable, while at the same time appearing
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to the patient as being more of an interview than a test in order to
assist in maintaining the patient’s attention for the duration of the
testing period. It is composed of simple 1-step commands pre-
sented in conjunction with gestural cues, and the measure allows
for scoring credit for nonverbal and partially correct responses.'®
The SIB has been found to be a reliable and valid measure for
objectively evaluating patients with dementia, particularly for
those in the moderate to severe range of functioning.'”?® The
total range of possible scores on the SIB is 0 to 152, with lower
scores representing greater cognitive impairment.'®

Procedure

This study was approved by the research ethics boards (REBs)
at Sunnybrook Health Sciences Centre (REB # 280-2013) and
Ryerson University (REB # 2013-278). Patients were contacted
by the primary researcher, who provided more information
about the study and obtained informed consent from patients’
legal representative prior to the commencement of any study
procedures. All consented participants underwent a compre-
hensive diagnostic screening interview, as well as a review of
their medical history to ensure that they met Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition®' cri-
teria for a primary degenerative dementia. The interviews and
reviews were conducted by a member of the research team, an
experienced geriatric psychiatrist and associate scientist at the
Brain Sciences Research Program at Sunnybrook Health
Sciences Centre. Each patient was assigned a specific demen-
tia diagnosis (eg, AD, VaD, etc). Patients were then adminis-
tered the SIB, which took approximately 25 minutes to
complete and was administered in the patient’s unit. Finally,
each patient’s primary nurse was identified in order to have
him/her complete the DCFS.

Statistical Analysis

A hierarchical multiple regression analysis was designed to
predict SIB total score. Predictors for this model included
patients’ age, education, and time since institutionalization,
which are all variables that have previously been shown to
influence cognitive test performance.>>* Patients’ ratings on
the DCFS were also entered as a predictor. A theoretical
entry order for potential predictor variables was predeter-
mined as follows:

1. In the first block of this analysis, potential confounding
variables that may be correlated with the outcome vari-
able were entered. Specifically, research has demon-
strated that differences in education,25 age,26 and time
since institutionalization?” may impact cognitive test
scores. Entering each of these variables in block 1
allowed for a less biased assessment of the incremental
ability of CFs to predict cognitive test performance.

2. Next, to assess its incremental ability to predict cogni-
tive test performance, patients’ DCFS score was entered
in block 2.

The above model was constructed to systematically guide
the regression analyses. After running the analyses, any vari-
ables that were not significantly correlated with the outcome
variable were not included in the final regression model. Like-
wise, variables that did not incrementally predict SIB total
score were removed before construction of the final model.
Following completion of the final model, assumptions of hier-
archical regression were checked for potential violations.

Results

Descriptive Statistics

Demographic characteristics are provided in Table 1. The
majority of patients were male and Caucasian, which is rep-
resentative of this type of Veteran Affairs Canada facility.
The majority of the sample was born in Canada, with some
participants born in Europe and 1 born in the Caribbean.
Roughly half of the participants were married and one-third
of the sample was widowed. The remainder was divorced,
never married, or their marital status was unknown. The most
common primary dementia diagnosis was AD, followed by
mixed dementia, VaD, and PDD. Although diagnosis of
dementia subtype in patients with severe disease is a chal-
lenge and CFs are part of the diagnostic criteria for DLB,
none of these patients met criteria for DLB. The mean number
of years of education was 12, with a range of 3.02 to 26.91 years.
The mean age was 90 years, with a range of 81 to 97 years.
Finally, the mean number of months since entering long-term
care was 17.39, with a range of less than 1 month to over
95 months.

Psychotropic medications were examined in the sample,
which revealed that 41 (76.4%) participants were on acetylcho-
line esterase inhibitors, 12 (21.8%) participants were on anti-
psychotics, 6 (10.9%) participants were on benzodiazepines,
and 24 (43.6%) participants were on antidepressants.

Patients’ medical comorbidities were categorized using the
Charlson comorbidity index (for a review of this index).?*°
The Charlson comorbidity index is a method of categorizing
comorbidities of patients based on the International Classifi-
cation of Diseases found in administrative data, such as hospi-
tal health records.’! Each comorbidity has an associated weight
that is based on the adjusted risk of mortality or resource use,
and the sum of all the weights results in a single comorbidity
score for a patient. A score of 0 indicates that no comorbidities
were found. The mean score on this index was 2.84, and the
standard deviation was 1.68. Neither participants’ medication
usage nor their level of medical comorbidity was associated
with CFs in the current sample.

Predicting SIB Performance

Means, standard deviations, and range of scores for each vari-
able of interest are provided in Table 2. A series of hierarchical
multiple regression models were conducted to determine
whether CFs predicted level of cognitive functioning.
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Table I. Demographic Characteristics of Sample.

Characteristic Overall Sample (N = 55), n (%)
Age, mean (SD)? 90.41 (2.84)
Male 49 (89.10)
Ethnicity
Caucasian 52 (94.55)
Romanian 1 (1.82)
Jamaican 1 (1.82)
African Canadian 1 (1.82)
Birthplace
Canada 48 (87.27)
Europe 6 (10.91)
Caribbean 1 (1.82)
Education in years, mean (SD)° 12.39 (4.26)
Months in long-term care, mean (SD)¢ 17.39 (16.18)
Marital status
Married 26 (47.27)
Widowed 19 (34.55)
Divorced 7 (12.73)
Never married 1 (1.82)
Unknown 2 (3.64)
Primary dementia diagnosis
Alzheimer’s disease 25 (45.45)
Vascular dementia 8 (14.55)
Mixed dementia 20 (36.36)
Parkinson disease with dementia 2 (3.64)

Abbreviation: SD, standard deviation.

?Range 81 to 97 years.

®Values represent data set after using expectation maximization (EM) to
estimate missing values (n = 55), range 3.02 to 26.91.

“Range 0.43 to 95.21 months.

Table 2. Descriptive Statistics of Test Measures.

Measure Mean (SD) Range

Cognitive function
SIB total score 86.65 (13.77) 15.00-100.00
SIB social interaction 5.98 (0.13) 5.00-6.00
SIB memory 9.95 (2.95) 2.00-14.00
SIB orientation 4.09 (1.46) 0.00-6.00
SIB language 42.71 (6.52) 6.00-48.00
SIB attention 4.87 (1.36) 1.00-6.00
SIB praxis 6.22 (1.96) 0.00-8.00
SIB visuospatial 7.11 (1.75) 0.00-8.00
SIB construction 3.76 (0.74) 0.00-4.00
SIB orientation to name 1.96 (0.27) 0.00-2.00

Cognitive fluctuation
DCEFS total score 10.07 (3.04) 5.00-17.00

Abbreviations: DCFS, Dementia Cognitive Fluctuation Scale”; SIB, Severe
Impairment Battery.'®

Model construction. Bivariate correlations between each poten-
tial independent variable and SIB scores (in addition to all
relevant variable intercorrelations) are reported in Table 3.
Although the current hierarchical regression entered SIB total
score as the only dependent variable, correlations between each
SIB subscale and each potential predictor are also reported in
Table 3 for reference. Contrary to preliminary hypotheses, SIB

total score was not significantly related to age (r = .01, P =
.467), years of education (r = —.04, P = .738), or number of
months in long-term care (r = .43, P = .087). Severe Impair-
ment Battery total score was, however, significantly correlated
with CFs, as per the DCFS (r = —.31, P = .010).

Table 4 displays the regression results for performance on
the SIB. Age, years of education, and number of months in
long-term care failed to account for unique variance in the
outcome variable when entered into the hierarchical regression
model at step 1 (R* = .03, F35; = 0.05, P = .98). When DCFS
was entered in step 2, the variance in SIB total score accounted
for by the model significantly increased, AR = .10,
Fehange(1,50) = 5.44, P = .02. In this model, DCFS emerged
as the only significant predictor of SIB total score and the
overall model again failed to reach significance, R* = .10,
Fas50 = 1.40, P = .247. Because age, years of education, and
number of months in long-term care did not significantly affect
SIB total score when entered together into the model, they were
eliminated as independent variables and only DCFS was
retained for the final regression model.

Final model. A final simple linear regression model was con-
ducted with DCFS as the independent variable and SIB total
score as the dependent variable. The overall model was signif-
icant, R* = .10, F 53 = 5.69, P = .02, and DCFS was found to
significantly predict SIB total score, B = —0.31, #(54) = —2.39,
P = .02. Further analyses explored possible violations of
assumptions of regression and did not suggest any major viola-
tions of assumptions of multicollinearity, normality, homosce-
dasticity, or independence of errors.

Discussion

The aim of this study was to examine the association between
CFs and cognitive performance in institutionalized patients
with dementia. Specifically, this study sought to determine
whether patients’ scores on the DCFS predicted performance
on the SIB, a measure designed to assess cognitive function in
patients with advanced-stage dementia. Consistent with the
hypothesis, the severity of CFs significantly predicted cogni-
tive functioning. Greater severity of CFs was correlated with
poorer cognitive functioning in the areas of orientation, lan-
guage, and praxis. Similar findings have been demonstrated in
other studies that tested the association between CFs and neu-
ropsychological performance, however, these studies used
different assessment measures and focused on community-
dwelling individuals with less severe dementia.'-'**?

Similar to the study of Escandon et al,' the current study
found that CFs correlate with language subtest scores on the
SIBlg; however, unlike the study by Escandon et al, the current
study found that CFs were not related to memory or visuospa-
tial subtest scores. There are several possible explanations for
the differing pattern of associations observed between studies.
First, Escandon et al assessed for the presence or absence of
CFs as opposed to the severity of CFs. Second, it is possible
that the observed differences may be due to the differences in



Mainland et al

397

Table 3. Variable Intercorrelations.

Variable | 2 3 4 5 6 7
I. Age 1.00 0.04 —-0.03 -0.09 0.0l -0.17 —0.08
2. Education, years 1.00 0.19 0.28* —0.04 0.0l —0.03
3. Months in long-term care 1.00 0.06 0.03 0.11 0.00
4. DCEFS total 1.00 -0.312 —0.13 -0.21
5. SIB total score 1.00 0.12 0.75°
6. SIB social interaction 1.00 0.28%
7. SIB memory 1.00
8. SIB orientation
9. SIB language

10. SIB attention

I'l. SIB praxis

12. SIB visuospatial

13. SIB construction

14. SIB orientation to name

Study Aim la Variable Intercorrelations

8 9 10 I 12 13 14

I. Age 0.24 0.02 —-0.09 0.03 -0.07 0.13 0.07
2. Education, years 0.11 -0.10 0.15 —0.15 0.02 0.0l 0.00
3. Months in long-term care 0.06 —0.04 0.05 0.14 0.10 0.03 —0.10
4. DCEFS total —0.43°¢ -0.28% —0.08 -0.27% -0.21 —0.18 -0.22
5. SIB total score 0.62° 0.95° 0.71° 0.66° 0.86° 0.71° 0.71°
6. SIB social interaction 0.10 —0.01 —0.01 0.16 0.09 —0.04 —0.02
7. SIB memory 0.39° 0.60° 0.62° 0.24 0.64° 0.48° 0.37¢
8. SIB orientation 1.00 0.52° 0.34° 0.43¢ 0.50° 0.33° 0.39°
9. SIB language 1.00 0.57° 0.58° 0.77° 0.72° 0.77°
10. SIB attention 1.00 0.43¢ 0.58° 0.46° 0.39°
I'1. SIB praxis 1.00 0.56° 0.38° 0.44¢
12. SIB visuospatial 1.00 0.52° 0.56°
3. SIB construction 1.00 0.69°
14. SIB orientation to name 1.00

Abbreviations: DCFS, Dementia Cognitive Fluctuation Scale”; SIB, Severe Impairment Battery.I8

3p < .05.
bp < 001.
P < 0l.

the underlying cognitive abilities assessed by the measures
used in each study. Third, as mentioned, the sample examined
by Escandon et al was comprised primarily of patients with
“very mild” dementia, with a very small percentage (16%) of
their sample being classified as having “mild” dementia. Thus,
the differing mean dementia severity between study samples
may explain the difference in observed results, which could
suggest that the pattern of deficits associated with CFs varies
according to dementia severity.

Similar issues arise when attempting to draw comparisons
between the current study and that of Varanese.'* In their
study, the authors compared performance on cognitive test
measures between patients with Parkinson disease and no
associated CFs to those with Parkinson disease with CFs. The
authors used the Clinician Assessment of Fluctuation scale to
assess CFs, which has been reported to be difficult to use due
to the descriptive and open-ended nature of several questions.
Similar to Escandon et al,' they classified patients as posses-
sing CFs or not, and thus, the severity of the CFs was not
considered.

Consistent with the findings of the current study, Vara-
nese'* found that the presence of CFs was associated with
significantly reduced performance on a global measure of
cognitive function. The results of this study further support
the importance of CFs in predicting cognitive test perfor-
mance, but the pattern of deficits differs from those reported
by Escandon et al' and the findings of the current study.
Potential contributing factors accounting for these differences
again include differences in dementia type and severity, as
well as different measures for assessment of CFs and cogni-
tive function.

The current study placed emphasis on the severity of CF
symptoms rather than grouping patients based on the presence
or absence of CFs. This approach was favored for this study
because our sample was comprised primarily of patients with
moderate to severe dementia. Previous research has demon-
strated that the presence and severity of CFs increases with
increasing dementia severity,' and thus, we predicted that the
majority of our sample would demonstrate at least some
degree of CFs. This prediction was supported by the finding
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Table 4. Summary of Hierarchical Regression for Variables Predicting
Changes in SIB Total by Cognitive Fluctuation Severity.>®

B SE B

Step |

Constant 81.79 61.56

Education —1.59 0.46 —0.05

Age at testing 0.07 0.68 0.0l

Month in LTC 0.03 0.12 0.04
Step 2

Constant 107.44 60.06

Education 0.14 0.46 0.04

Age at testing —0.09 0.66 —0.02

Months in LTC 0.03 0.12 0.04

DCEFS total —1.48 0.64 —0.33¢

Abbreviations: DCFS, Dementia Cognitive Fluctuation Scale; LTC, long-term
care; SIB, Severe Impairment Battery.|8

N = 55.

PR? = .00 for step | (P =.984), AR? =10 for step 2 (P = .024). Model: R* = .10,
adjusted R? = .03.

P < .05.

that only 2 patients in our sample were rated as having no CFs
(ie, a score of 5 of 20 on the DCFS).

Limitations and Future Directions

A potential limitation of the current study is that the DCFS is a
newly developed scale and has not yet received widespread
clinical or research application in the assessment of CFs. Spe-
cifically, a severity scale has not yet been validated, nor has the
DCEFS been validated specifically for persons with severe cog-
nitive impairment. Despite these limitations, the DCFS does
build on the most applicable items from previous well-
validated scales and, thus, likely represents a superior measure
for the presence of CFs. Early evidence suggests that the DCFS
is a good measure for assessing the presence of CFs in patients
with a range of dementia subtypes, but more research into its
utility in detecting CF severity is warranted.

Another limitation is the use of a sample that was comprised
of patients with a variety of dementia types. While this range of
diagnoses accurately represents the diagnoses of patients cur-
rently living in Canadian long-term care facilities, comparisons
could not be made across dementia types due to sample size
restrictions. Previous research has acknowledged that “CF” is a
term that remains elusive despite several attempts to identify,
quantify, and assess the phenomenon.® While it is known that
the frequency and severity of CFs differ depending on dementia
subtype,®*? one particular issue concerning the current study is
the potential that other qualitative characteristics of CFs also
differ depending on dementia subtype. For example, it may be
postulated that the fluctuations occurring in patients with AD
have a particular quality or set of characteristics that differ
from the type of fluctuations seen in patients with DLB. Pre-
vious research suggests that CFs may differentially impact
dysgraphia in patients with AD versus DLB.** Additionally,
CFs in DLB appear to present as brief, spontaneous episodes

of confusion that impair the individual’s ability to engage in
meaningful cognitive activities, followed by a return to rela-
tively normal functioning. In contrast, CFs in AD typically
represent more enduring shifts in cognitive function that are
often externally driven, elicited by an inability to keep up with
the cognitive demands of their environment.** These findings
suggest that qualitative differences in CFs indeed occur
between dementia subtypes, and thus, more research is needed
to determine whether differential cognitive impairment
remains when assessing a broad range of cognitive domains
across dementia subtypes.

Another limitation concerns the generalizability of the find-
ings. First, the sample was predominantly male as the sample
was collected from a veteran’s long-term care facility. Thus,
the results and implications of this study need to be interpreted
with caution when considering their impact on female patients
with dementia, who comprise the majority of residents in most
long-term care settings. In addition, it was not possible to con-
trol for certain variables that may have influenced test perfor-
mance, such as certain substances (eg, cholinesterase
inhibitors, caffeine) that have been proposed to influence
CFs.>*3% However, due to the number of potential contributors
present in inpatient settings, attempting to control for all poten-
tial variables was not feasible. Future research could examine
individual contributors, such as medications, to determine
whether they are associated with the presence or characteristics
of CFs in dementia. Also, the design of this study was such that
simultaneous longitudinal monitoring of individual changes in
cognitive function and severity of CFs was not possible. This
raises a potential sampling issue in that participants’ degree of
variability in CFs over time is unknown. Thus, the question
remains of whether or not changing severity of CFs exerts
differential intrapersonal effects on cognitive functioning or
if those with more severe CFs at the onset of the disease go
on to develop the most severe declines in cognitive functioning.
Future research employing a longitudinal design would assist
in further delineating this relationship.

Conclusion

The purpose of the current study was to investigate the nature
of CFs in a sample of individuals with dementia living in a
long-term care facility. Results of the current study suggest
that CFs exert a broad and significant influence over patients’
cognitive abilities and should be considered a source of excess
disability. Specifically, increasing severity of CFs is associated
with lower global cognitive performance, as well as performance
on measures of orientation, language, and praxis. These findings
are clinically important because they suggest that patients with
more severe CFs should be flagged as individuals who will likely
require a higher level of care and assistance. Overall, the char-
acterization of CFs remains a challenging task.
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