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Abstract

Introduction: The Independent Living Scales (ILS) is an objective measure of day-to-day
functioning, which can be used to aid in diagnosing dementia in older adults with cognitive
impairments. However, no studies have examined this measure in individuals with Mild Cognitive
Impairment (MCI), a prodromal phase of dementia.

Method: Therefore, we sought to examine three subscales of the ILS (Managing Money,
Managing Home and Transportation, Health and Safety) in a sample of 132 individuals with
amnestic MCI, focusing on the relationship of the ILS with demographic variables (age, education,
sex) and cognitive abilities (assessed with the Repeatable Battery for the Assessment of
Neuropsychological Status [RBANS]).

Results: This MCI sample showed intact daily functioning on the three ILS subscales. In a series
of three, separate hierarchical linear regression models, the Managing Money, Managing Home
and Transportation, and Health and Safety subscales were all significantly related to demographic
variables, and the RBANS Total Scale score significantly added to all models. These models
would also allow one to predict an ILS score based on demographic and cognitive data, which
could be compared to an observed ILS score to see if it meets expectations.

Conclusions: Overall, these results indicate that daily functioning, as measured with the ILS, is
related to cognitive abilities in amnestic MCI, and that demographic variables also influenced ILS
scores in this cohort. Although the ILS may be appropriate for identifying functional abilities in
MCI, the consideration of these moderating variables seems necessary.
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INTRODUCTION

In the diagnosis of dementia or major neurocognitive disorder, impairments in both
cognition and day-to-day functioning are necessary (American Psychiatric Association,
2013; McKhann et al., 2011). In contrast, most diagnostic criteria for Mild Cognitive
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Impairment (MCI) and mild neurocognitive disorder include some indication of cognitive
impairment, but daily functioning remains largely intact (Albert et al., 2011; American
Psychiatric Association, 2013). Therefore, determining daily functioning is an important
variable in making a distinction between MCI/mild neurocognitive disorder and dementia/
major neurocognitive disorder. Whereas there are many tools that objectively assess
cognition (Tsoi, Chan, Hirai, Wong, & Kwok, 2015), the evaluation of functional abilities
(e.g., driving, managing medications, handling finances, completing household chores) has
traditionally relied on the subjective report of the patient and/or collateral sources (Farias,
Harrell, Neumann, & Houtz, 2003; Farias et al., 2006; Wadley et al., 2007). However, the
Independent Living Scales (ILS) (Loeb, 1996) is one of a relatively few validated
measurements that objectively assesses an individual’s ability to perform higher-level/
instrumental activities of daily living (A. D. Baird, Solcz, Gale-Ross, & Blake, 2009;
Quickel & Demakis, 2013; Rabin, Borgos, & Saykin, 2008).

Although the ILS seems well-suited for assisting in the diagnosis of MCI/mild
neurocognitive disorder versus dementia/major neurocognitive disorder, the literature on this
measure in these groups is scant. For example, Bangen et al. (2010) found average scores on
the Managing Money and Health and Safety subscales of the ILS in their sample of 22
patients with amnestic MCI (T-scores of 53 and 55, respectively). Jak et al. (2009) also
found average scores on these two ILS subscales their 90 non-demented older adults, some
were diagnosed with MCI (Managing Money T-score = 56, Health and Safety T-score = 55).
Across multiple studies, patients with dementia or mixed neurological disease tend to score
approximately 1.3 — 2 standard deviations below the mean on the ILS (A. Baird, 2006; A.
Baird, Podell, Lovell, & McGinty, 2001; Brunette, Calamia, Black, & Tranel, 2019; Emmert,
Schwarz, Vander Wal, & Gfeller, 2019; Loeb, 1996; Mills et al., 2014; Quickel & Demakis,
2013).

Relevant to the use of the ILS in diagnosing MCI/mild neurocognitive disorder vs. dementia/
major neurocognitive disorder, existing literature has shown that some demographic
variables are related to ILS scores. For example, age was negatively correlated with scores
on the ILS (Ahmed & Miller, 2015; A. Baird, 2006; Emmert et al., 2019). Conversely,
education was positively correlated with the ILS in older cohorts (A. Baird, 2006; Emmert et
al., 2019). Sex, however, has not been shown to be related to ILS scores (A. Baird, 2006).

Despite the relatively minimal research on the influence of demographic variables on the
ILS, several studies have examined the relationship between subscales of the ILS and
cognition. Most relevant to the current study, Bangen and colleagues (2010) observed that
the ILS subscales of Managing Money and Health and Safety were most strongly associated
with global cognition (as measured by the Total score on the Dementia Rating Scale) in
amnestic MCI, and that neither memory nor executive functioning were related to ILS
scores. In patients with mild dementia, Baird et al. (2001) found that the ILS positively
correlated with multiple measures of cognition, including global cognition, attention,
premorbid intellect, visuospatial skills, language, memory, and executive functioning.
Emmert et al. (2019) reported positive correlations between the ILS Health and Safety
subscale and nearly all subtests of the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS) in a sample of patients with dementia. More broadly,
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in a meta-analysis on the relationship between cognition and functional abilities in over
18,000 individuals with MCI, Mcalister, Schmitter-Edgecombe, and Lamb (2016) found that
executive functioning, attention, and working memory accounted for more variance in
functional outcomes than measures of visuospatial abilities, memory, language, processing
speed, and global cognition. Taken together, it appears that in MCI and dementia, the ILS is
linked with multiple cognitive domains.

Since there is minimal information on the ILS in individuals diagnosed with MCI/mild
neurocognitive disorder, the current study sought to expand upon the existing literature in
three ways. First, in a large cohort of patients with amnestic MCI, we provide descriptive
information on ILS performance. Since these individuals are, by definition, functionally
intact, we expected that their ILS scores would remain within the average range. To our
knowledge, only two other studies (Bangen et al., 2010; Jak et al., 2009) have presented
such information in older individuals with MCI. Second, we examined the relationship
between demographic variables (age, education, sex) and performance on the ILS in this
cohort. It was hypothesized that age would be negatively related and that education would be
positively related to ILS scores. It was unclear if there would be sex differences on the ILS
in this sample. Finally, we examined the relationship between ILS scores and cognition in
MCI. It was expected that a global measure of cognition (Total Scale score on the RBANS)
would be positively related to ILS scores, as seen in Bangen et al. However, given that the
ILS has been positively correlated with most measures of cognition, it was less clear if the
ILS would be more strongly related to some cognitive domains (e.g., attention, memory)
compared to others (e.g., visuospatial and construction, language). As such, these latter
analyses were considered secondary.

METHODS

Participants

One hundred and thirty-two community-dwelling older adults were recruited from either a
cognitive disorders clinic (61%) or senior centers and independent living facilities (39%) to
participate in a cognitive intervention study. The participants’ mean age was 75.3 (SD = 6.1,
range = 65 — 91) years and they averaged 16.2 (SD = 2.9, range = 12 — 20+) years of
education. The sample of participants was evenly divided by sex (46.9% female) and the
majority were Caucasian (97.9%). For inclusion in the study, all participants from this
sample were classified as having either single-domain or multi-domain amnestic MCI based
on a memory complaint, objective memory deficit, and largely intact daily functioning
(Albert et al., 2011). Classification of participants from this sample has been described
previously (Duff et al., 2017). General inclusion criteria for the study involved being aged 65
years or older and functionally independent (according to participant and/or knowledgeable
informant), along with adequate vision, hearing, and motor abilities to complete the
cognitive evaluation. The ILS was not used in the classification of participants as having
MCI, so as to not conflate the “diagnosis” of MCI and the dependent variables of interest
(i.e., the ILS scores). General exclusion criteria included neurological conditions likely to
negatively affect cognition (e.g., stroke, seizures, traumatic brain injury with loss of
consciousness of more than 30 minutes), dementia, major psychiatric conditions (including
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current severe depression), substance abuse, or residence in a skilled nursing or dependent
living facility.

Measures

All procedures were approved by the local Institutional Review Board before the study
commenced. All participants provided informed consent before completing any procedures.
The following measures were administered at an initial study visit:

. ILS (Loeb, 1996) is an individually administered objective assessment of daily
functioning for adults. It is a reliable and valid standardized measure for
identifying areas of competence in five subscales: Memory/Orientation,
Managing Money, Managing Home and Transportation, Health and Safety, and
Social Adjustment. The ILS was standardized using a nationally-stratified
sample of 400 older adults (age = 65 years) with no known cognitive or
functional deficits. An additional 190 older adults with some functional
difficulties were used to set cutoffs for the subscales, and an additional clinical
sample of 248 adults with various clinical diagnoses were used to validate the
ILS. For this project, only the Managing Money, Managing Home and
Transportation, and Health and Safety subscales were utilized, as the other two
subscales of the ILS seemed either redundant with measures already in our
cognitive battery (Memory/Orientation) or less relevant to the study (Social
Adjustment). For the Managing Money subscale, individuals were asked
practical questions about money (e.g., how much common items cost at a grocery
store, counting out exact change, performing simple arithmetic by hand, writing
checks, knowing the purpose of a will). For the Managing Home and
Transportation subscale, questions and tasks addressed issues around the home
and traveling into the community (e.g., how to take public transportation,
identifying routine tasks performed at home, looking someone up in a telephone
book and calling that number, demonstrating how to call the operator). For the
Health and Safety subscale, participants are asked about health and health
emergencies (e.g., how to notify officials in health and safety emergencies,
explain how to safely cross a busy street, know precautions to take when going
out at night, explain how to practice correct personal hygiene). Using normative
data from the standardization sample in the test manual, raw scores were
converted to T-scores (M = 50, SD = 10), with higher scores indicating better
functional abilities. No demographic corrections (e.g., age, education, sex) were
provided in the normative data.

. RBANS (Randolph, 1998) is a widely-used, reliable, and valid
neuropsychological test battery comprising 12 subtests that are used to calculate
Index scores for domains of immediate memory, visuospatial/constructional,
attention, language, delayed memory, and global neuropsychological
functioning. For this project, the Total Scale score was the primary cognitive
outcome. However, the other five Indexes were used as secondary outcomes.
These scores utilize age-corrected normative data from the test manual to
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generate standard scores (M = 100, SD = 15), with higher scores indicating better
cognition.

The ILS and RBANS measures were administered during the same baseline visit as part of a
larger battery, and each took approximately 30 minutes to administer. All testing was
administered in the same location by trained research staff.

Data Analyses

RESULTS

Descriptive statistics examined the means and standard deviations of the three subscales of
the ILS in this MCI sample. To evaluate the relationship between the three ILS subscales and
1) demographic variables (age, education, sex) and 2) the Total Scale score on the RBANS,
correlations were calculated (Spearman for sex, Pearson for all others). Hierarchical linear
regression models were calculated (ILS subscale as dependent variable, and age, sex,
education, and RBANS Total Scale as predictor variables). Demographic predictor variables
were entered in a first block, followed by the cognitive predictor variable in a second block,
to measure the amount of variance accounted for by demographics alone and to gauge how
much variance is added by cognition. To further examine if any specific cognitive domain
was particularly influential, additional regression models were calculated for each of the
other five Indexes of the RBANS. However, these latter models were considered secondary
and exploratory analyses. Due to multiple statistical comparisons and an increased risk of
Type | error, an alpha value of 0.01 was used throughout.

For the entire sample, the scores on all three subscales of the ILS were within the average
range (see Table 1). Consistent with their diagnoses of amnestic MCI, non-memory RBANS
Index scores were in the average range, but memory Indexes were more impaired (see Table
1). Correlations between the predictor variables (age, sex, education, RBANS Total Scale)
and the three ILS subscales are presented in Table 2. Minimal multicollinearity was
observed between the predictor variables, with only sex being significantly related to
education (rg=0.36, p<0.001).

For the primary cognitive outcome, the Managing Money subscale was marginally predicted
by the combination of age, sex, and education (F(3,131)=2.75, p=0.04, R2=0.06), and the
Total Scale score significantly added to that prediction, F(4,131)=10.36, p<0.001, final
R2=0.25. Although all three demographic variables were entered as a block in this regression
model and the block was related to the Managing Money subscale, only age significantly
related to the ILS subscale (p=0.007). The Managing Home and Transportation subscale was
significantly predicted by the combination of age, sex, and education (F(3,131)=5.11,
p=0.002, R2=0.11), and the Total Scale score significantly added to that prediction,
F(4,131)=6.92, p<0.001, final R?=0.18. In the demographics block of this model, only
education was significantly related to the ILS subscale (p=0.003). Finally, the Health and
Safety subscale was significantly predicted by the combination of age, sex, and education
(F(3,131)=4.07, p=0.004, R?=0.10), and the Total Scale score significantly added to that
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prediction, F(4,131)=12.71, p<0.001, final R?=0.29. In the demographics block of this
model, only age was significantly related to the ILS subscale (p=0.001). Additional details
about these models, as well as the normative prediction equations, are presented in Table 3.

The remaining Indexes of the RBANS were used as secondary cognitive outcomes to predict
the Managing Money subscale (see Table 4), the Managing Home and Transportation
subscale (see Table 5), and the Health and Safety subscale (see Table 6).

DISCUSSION

Even though objective measures of daily functioning, like the ILS, would appear to be useful
in the diagnosis of MCI/mild neurocognitive disorder vs. dementia/major neurocognitive
disorder, there is a paucity of information on how individuals with MCI perform on the ILS.
Furthermore, there is relatively restricted literature on the influence of demographic
variables (e.g., age, education, sex) and cognition on this scale in these mildly impaired
patients. Therefore, we sought to add to that limited literature by highlighting how
demographic variables and cognition relate to daily functioning in an MCI population.

To our knowledge, only two studies reported on the ILS in patients with MCI. Both Bangen
et al. (2010) and Jak et al. (2009) reported average scores on two ILS subscales in older
individuals with amnestic MCI. Additionally, given the predominant definition of MCI as
being cognitively impaired but functionally intact (Albert et al., 2011; Petersen et al., 2001;
Winblad et al., 2004), it was largely expected that our sample would largely perform
comparably to healthy controls. Indeed, across the three subscales of the of the ILS, these
132 older individuals with single or multidomain amnestic MCI scored in the average range:
Managing Money (M=51.3 T-score, 53" percentile), Managing Home and Transportation
(M=50.7 T-score, 53" percentile), and Health and Safety (M=51.6 T-score, 55" percentile).
Such scores are consistent with those reported in MCI (Bangen et al., 2010; Jak et al., 2009)
and healthy control samples on the ILS (Ahmed & Miller, 2015; A. D. Baird et al., 2009;
Loeb, 1996). Conversely, the scores from the current cohort are well-above those reported in
patients with dementia, who typically had T-scores in the 30 — 37 range on the ILS (A.
Baird, 2006; A. Baird et al., 2001; Brunette et al., 2019; Emmert et al., 2019; Loeb, 1996;
Mills et al., 2014; Quickel & Demakis, 2013).

As with most neuropsychological tests, demographic variables appear to exert some
influence on the subscales of the ILS. For example, in the current sample, when age was
forced into the regression models, it was negatively weighted in all models, indicating that
older adults performed more poorly than younger ones. Such a finding is consistent with
previous literature that has shown the same negative relationship between age and ILS scores
(Ahmed & Miller, 2015; A. Baird, 2006; Emmert et al., 2019). In the primary analysis with
the RBANS Total Scale score, age was significantly (but negatively) related to the Managing
Money and Health and Safety subscales. These subscales contain many questions about
financial and medical issues, which may be more complex and therefore more challenging to
answer in older individuals. Education was positively related with the three ILS subscale
scores when it was forced into the models, which has also been reported by others (A. Baird,
2006; Emmert et al., 2019). However, of the three ILS subscales, education only
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significantly contributed to Managing Home and Transportation. This subscale contains
items that require problem solving skills in daily life (e.g., home repairs, figuring out a bus
schedule, taxi failing to arrive on time), which may be better performed by more educated
seniors, with more cognitive reserve (Stern, 2012). Sex has not been shown to be related to
ILS scores in the literature, and we did not find significant contributions of sex in any of our
regression models. Even though prior studies have not found sex effects on the ILS in
dementia (Baird, 2006), we wanted to confirm this finding in individuals with amnestic
MCI. Despite these demographic effects on the ILS, the test manual does not correct for age,
education, or sex. Admittedly, the ILS was originally developed for use with older adults,
and its normative data is predominantly from this group. Nonetheless, corrections for these
demographic variables may improve the sensitivity of this test to identify functional declines
in patients.

Even though the ILS manual does not provide corrections for demographic information, the
current study begins to address this limitation of this functional measure. Using the
normative equations in Table 3, one can predict an individual’s ILS score using demographic
and cognitive data (as applicable). For example, if one wanted to predict the Managing
Money T-score for a 75-year old female with 16 years of education whose Total Scale score
on the RBANS was 82, then her predicted T-score would be approximately 49 (i.e., 46.35 +
[75*-0.32] + [0*1.98] + [16*0.18] + [82*0.29] = 49.01; note that female = 0, male = 1).
Predicting this same subscale T-score for a 90-year old male with 11 years of education who
scored 70 on the Immediate Memory Index would yield a predicted T-score of 42 (i.e., 46.35
+[90*-0.32] + [1*1.98] + [11*0.18] + [70*0.29] = 41.81)1. To see how far an individual’s
observed ILS score differed from his/her predicted ILS score in z-scores units, one would
subtract the predicted score from the observed score and divide by the standard error of the
estimate in Table 3 (i.e., z = [ILS — ILS"]/SE.). For example, if the 75-year old patient’s
observed Managing Money score was 45, then z = (45 — 49.01)/7.79 = —-0.51. This z-score of
-0.51 indicates that the patient’s observed ILS score is approximately one-half standard
deviation below her predicted ILS score (based on demographics and the Total Scale score).
If the 90-year old patient’s observed score was 45, then z = (45 — 41.81)/7.79 = 0.41, which
indicates that the patient’s observed ILS score is nearly one-half a standard deviation above
his predicted ILS score. Although such equations would need to be validated in an
independent sample, they begin to correct for important variables that may make the ILS
more sensitive in older adults with MCI.

In the relatively few studies examining the ILS in cognitively impaired individuals, it has
been shown that functional decline is related to cognitive decline (A. Baird, 2006; A. Baird
et al., 2001; Brunette et al., 2019; Emmert et al., 2019). Most studies have broadly linked the
ILS to nearly all cognitive domains assessed (e.g., premorbid intellect, attention,
visuospatial, language, memory, executive functioning). For example, Emmert et al. (2019)
reported that nearly every subtest of the RBANS was positively correlated to the ILS Health
and Safety subscale (i.e., better cognition = better daily functioning) in a sample of patients
with dementia. Therefore, it may not be surprising that these three ILS subscales were

1Readers may contact the first author to obtain a copy of a spreadsheet that does these calculations.
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positively related to the Total Scale score in our cohort of patients with amnestic MCI. When
the Total Scale score of the RBANS (primary cognitive outcome) was added as a second step
in our hierarchical regression models, it led to an additional 7 — 19% of the variance being
accounted for in these predictions. Since the Total Scale score is a composite of all of the
other Indexes on the RBANS, its link to the daily functioning tasks in the ILS is consistent
with existing literature (Baird, 2006; Baird et al., 2001; Brunette et al., 2019; Emmert et al.,
2019).

When looking at the secondary cognitive outcomes (see Tables 3 — 5), the Immediate
Memory and Language Indexes also seemed to contribute to predicting ILS scores (18 —
27% and 13 — 28% of the variances, respectively). With items requiring individuals to hold
information in their heads (e.qg., figuring out change after a purchase, making out a check
following instructions, dialing a telephone number after finding it in a telephone book), it
seems that immediate or working memory would be utilized. Additionally, since nearly all
items are presented verbally, adequate language functioning would appear to benefit the test
taker. Although the Attention and Delayed Memory Indexes were also modestly related to
these three ILS subscales, the Visuospatial/Constructional Index was the least related (e.g., 9
—11% of variance). Across the three ILS subscales measured in this study, only one item
involves visuospatial/constructional abilities (e.g., finding a route on a map on the Managing
Home and Transportation subscale).

Despite the potentially useful findings in the current study, there are some limitations worth
mentioning. First, the RBANS does not measure executive functioning, which may be
important in daily functioning (McAlister & Schmitter-Edgecombe, 2016; Ziemnik &
Suchy, 2019). Additionally, prior studies have found that the ILS subscales relate to
executive functioning (Ahmed & Miller, 2015; A. Baird et al., 2001; Brunette et al., 2019;
Emmert et al., 2019). Unfortunately, our cognitive battery only contained a single measure
of executive functioning (Trail Making Test Part B), so we were unable to create a composite
measure of executive functioning like with our other cognitive domains. Nonetheless, future
work in this area should include multiple measures of executive functioning. Second, the
132 older adults in the current sample were predominantly Caucasian and highly educated,
which may limit the generalizability of our findings. One implication of the restricted
variability in the demographics of our sample is that these results may be inaccurate/
inappropriate to use in individuals who do not meet the characteristics of the current sample.
A more diverse sample is needed to add to the utility of this measure. Future studies should
strive to represent individuals of all races and ethnicities, socioeconomic classes, and
educational levels to ensure that results are applicable to our rapidly diversifying society.
Third, we did not administer the entire ILS, choosing only three subscales. The other two
subscales of the ILS (Memory/Orientation and Social Adjustment) were not included
because they seemed less relevant to our goals. Fourth, the percent variance accounted for by
the normative prediction models was relatively low (9 — 29%). As such, it is expected that
there are additional variables that contribute to the prediction of ILS scores, and determining
these variables should be pursued in future studies. Fifth, our sample consisted exclusively
of older adults with amnestic MCI. Ideally, normative data (and related prediction models)
should include robustly, cognitively intact individuals. Nonetheless, individuals with MCI
are, by definition, largely functionally intact. On the ILS, this has been observed in at least
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three samples (current; Bangen et al., 2010; Jak et al., 2009). So, from a functional
standpoint, our sample is normal. Since the progression from MCI to dementia (or mild
neurocognitive disorder to major neurocognitive disorder) requires functional impairment
due to cognitive deficits, it would seem valuable to know how individuals with MCI are
performing on the ILS, so that tracking of any progression of functional abilities can be
more sensitively determined. A final limitation of the current study might be its emphasis on
functional scores as relative/continuous variables rather than absolute/dichotomous
variables. One can view functional measures, like the ILS, as having absolute/dichotomous
scores, whereby scores below a certain cutoff are “impaired” and scores above that cutoff are
“intact.” In such a view, it does not matter if an individual is one point below the cutoff or
ten points below because he/she falls below the cutoff. In the absolute/dichotomous view, it
might not matter if the patient/participant is a 65-year-old with global cognitive functioning
at the 16™ percentile or if he/she is a 91-year-old with global cognitive functioning at the
75t percentile because the cutoff is absolute (i.e., same for all) and dichotomous (i.e.,
impaired/intact). In this view, it does not matter one’s demographics or cognitive scores,
everyone needs to know what number to dial in an emergency. Conversely, when functional
measures are viewed as having relative/continuous scores, the cutoff for an “impaired/intact”
score is relative depending on key characteristics of that individual (e.g., age, education,
global cognition). Furthermore, within this view, scores are continuous, and the differences
between scores have meaning. In this view, one would have different cutoffs for a 65-year-
old with cognitive functioning at the 16t percentile and a 91-year-old with cognitive
functioning at the 75! percentile. Although both views seem to have merit and may be
complimentary, the current study’s prediction models clearly take a relative/continuous
approach to scores on the ILS. In our opinion, these prediction models may identify subtler
differences between observed and predicted scores for individuals with difference
demographic or cognitive profiles. For example, a 77-year-old female with 16 years of
education and an RBANS Total Scale score of 100 gets a T-score of 50 on the ILS Managing
Money subscale. Compared to the current sample (and using the prediction equation in Table
3), her predicted T-score on this subscale is 54, which yields a z-score of —0.51 (i.e., 50 —
54/7.79 = -0.51), indicating that she is about one half of a standard deviation below
expectations. A similar individual who got an RBANS Total Scale score of 120 would have a
predicted T-score of 60, and a z-score of —1.28 (if her obtained T-score was also 50 [i.e., 50
—60/7.79 = -1.28]). From the absolute/dichotomous view, it could be concluded that these
two individuals had identical levels of money management skills (i.e., average, as both had
observed T-scores of 50). From the relative/continuous view, these two individuals appear
discrepant (e.g., z-scores of —0.51 vs. —1.28) when one considers demographic and cognitive
factors. Again, these two views of interpreting functional scores may both provide valuable
information.

Although not necessarily a limitation of the current study, the ILS was published in 1996,
and updates will be needed for future objective measures of daily functioning. First, there
have been many technological advances in the past 20+ years that are not reflected in the
tasks in the ILS. For example, in the Managing Money subscale, participants are asked to
pay a bill by writing out a check or money order. In today’s society, it is much more likely
that payments on the computer will occur. Similarly, participants are asked to count out
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change, when cashless transactions are becoming much more commonplace. In the
Managing Home and Transportation subscale, participants address an envelope, look up a
number in a telephone book, and are asked to dial the operator. Future tests that evaluate
activities of daily living will need to become more aligned with the current society (Sikkes et
al., 2012). Second, dementia is a global problem (Chiu & Lam, 2007), and relevant scales
need to consider cultural variations in the tasks and appropriate responses. The ILS was
developed for and standardized within the United States, with the tasks being specifically
geared for older Americans. However, in other parts of the world, societal and cultural
demands are different. For example, as noted in Chui and Lam, men are not expected to do
household chores in many Asian countries, Thai women may appear to show more decline in
dressing since their attire is more complex than men in that country, and the demands on the
elderly are less in some countries as the society tends to be more protective of them. When
evaluating individuals for dementia with traditional Western scales, Karim et al. (2011)
noted that older adults from Pakistan reported more severe changes in activities of daily
living than their peers in the United Kingdom. Although some rating scales for activities of
daily living have been revised to be more culturally appropriate (Cintra et al., 2017; Reisberg
et al., 2001; Sousa et al., 2010), objective functional measures have lagged behind.

In conclusion, while the ILS seems well-suited for assisting in the diagnosis of MCI/mild
neurocognitive disorder versus dementia/major neurocognitive disorder, its scant literature in
patients with MCI/mild neurocognitive disorder has limited its impact. By providing more
information about the impact of demographic and cognitive variables on the ILS in patients
with MCI, it is hoped that such objective measures of daily functioning become more
commonplace in neuropsychological evaluations to assist in the diagnostic process.
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Table 1.
Descriptive data on the ILS and RBANS in this sample.

Test M (SD)
ILS
Managing Money 51.30 (8.83)
Managing Home and Transportation | 50.73 (5.87)
Health and Safety 51.59 (7.67)
RBANS
Immediate Memory 82.23 (16.73)
Visuospatial/Constructional 98.18 (14.78)
Language 90.71 (12.22)
Attention 96.26 (15.43)
Delayed Memory 77.37 (21.37)
Total Scale 85.29 (13.31)

Note. ILS = Independent Living Scales, RBANS = Repeatable Battery for the Assessment of Neuropsychological Status, ILS scores are T-scores
(M =50, SD = 10), RBANS scores are standard scores (M = 100, SD = 15).
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Table 2.

Correlations between predictor and outcome variables.

MM HT HS
Age -0.18 | -0.14 | _go3*
Sex 013 | 0.16 0.16
Education 015 | gg30* | 022
RBANS Total Scale | g41* | 027 | 0417

Note. MM = Managing Money, HT = Home and Transportation, HS = Health and Safety.

*
= p<0.01.
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