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In this issue, Tabira et al. (2022) present a
detailed assessment of the level of impairments in
activities in daily living (ADLs) in individuals in the
Alzheimer’s disease spectrum whose cognitive
impairments vary from mild to moderate to severe.
Their analysis of activities is very comprehensive and
detailed, with eight individual activity domains
assessed in a graduated hierarchy with five levels
of task complexity evaluated. What makes this paper
particularly interesting is the careful separation of
cognitive impairments from functional impairments
and a presentation of the data in a way that is very
accessible. Further, there are some recent targeted
treatment efforts that may exert differential effects
on cognition and functional skills, with evidence that
impairments in everyday activities can be treated in a
manner that is not dependent on the improvement
of cognitive functioning.

A fairly recent issue of the journal in 2021,
International Psychogeriatrics, volume 33, issue 11,
targeted international advances in the identification,
diagnosis, and assessment in dementia. One of the
articles in that special issue, Zhang et al. (2021)
presented a Chinese language version of the
Relevant outcomes scale for Alzheimer’s disease
(ROSA; Holthoff et al., 2011). The ROSA is an
aggregate rating scale, which includes elements of
the multiple domains of AD, including cognition,
everyday functioning, and behavioral disturbances.
That validation study suggested that there was a
three-level separation based on scores on the
CROSA, which is similar to the strategies being
employed in the current study.

Where the present study goes beyond the
CROSA is a detailed analysis of both ADL
impairments that are gradated across levels of
impairments in cognitive functioning and identifi-
cation of those appear to be notably impaired even in
the mildest cognitive impairment group. These two
types of impairments may be critically different and,

in some ways, resemble the classic discoveries
regarding the cognitive course of AD produced by
the Consortium to Establish a Registry for AD
(CERAD; Morris et al., 1989). As reported in the
very early reports from the CERAD study, some
cognitive abilities are essentially completely deteri-
orated at the time of the first identification of
Amnestic Mild Cognitive Impairment. As reported
by Welsh et al. (1991), delayed recall memory is
performed at essentially a zero level at the time of
first detection of mild AD, meaning that it is a
powerful indicator of the presence of dementia and
(as is well known to neuropsychologists supervising
cognitive assessments attempting to identify pro-
gression of disease) not vulnerable to further
progression. Subsequent analyses of the CERAD
database suggested that certain cognitive measures
are more useful for staging because they decline at
different levels of global cognitive impairment
(Welsh et al., 1992).

Turning to the ADLs examined by Tabira et al.,
some skills seem markedly impaired even in cases
with more limited cognitive impairments. For
instance, composite scores on managing finances
and using transportation were notably impaired
even in the mildly impaired cases and were not
performed relatively more poorly even by the group
with very substantial cognitive impairments. In
contrast, cooking, shopping, using the telephone,
laundry, and medication management had a clear
step by step increase in impairments with increas-
ingly lower MMSE scores.

Within the different domains that manifested
“stepwise” decline, there are individual component
skills that themselves manifested either a complete
loss of skills above the mild level of cognitive
impairments and others that were themselves
affected in a stepwise manner. While there are eight
domains, so evaluation of all of them should be
based on reading the article, some good examples
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include shopping, where entering the store was
independently performed by 71%, 48%, and 6% of
the participants across the severity domains, while
paying with cash was accomplished by 64%, 21%,
and 0% of the participants across severity levels.

Beyond refining the assessment of activities of
daily living, what do these findings tell us? A focus on
the two domains, finances and transportation, where
there were global impairments across levels of
cognition may be informative. The financial skills
assessed range from using cash to doing electronic
banking, with only the use of cash performed by as
many as 11% of the least impaired sample. It seems
likely that decisions made by caregivers could drive
some of the apparent inability to perform these skills
(e.g., understand household expenses), but other
elements of the inability to perform relevant
financial skills may originate from a lack of earlier
life exposure to the tasks. For instance, banking
commonly involves the use of automatic teller
machines (ATMs) for both depositing checks and
obtaining cash and using electronic money involves
a knowledge of the internet and internet banking. In
the domains of transportation, taking a bus or train
now commonly requires use of a ticket kiosk or
advance on-line purchase and taking a taxi now also
commonly involves an electronic order in advance.

These data suggest that lifelong lack of exposure
to certain functional tasks can also appear to be an
acquired deficit associated with cognitive changes; it
may just be that these skills were never learned, or
that rapidly changing technology leaves some people
behind. In an example of an analysis of this
phenomenon, we (Harvey and Nascimento, 2020)
argue that commonly anticipated aging-related
changes in cognitive abilities make it harder for
older people to overcome the effects of rapid
technological change. Expected changes in fluid
intelligence make it harder for older people to learn
new skills, both verbal and procedural. Many older
people had no opportunity to acquire the skills that
many younger people have now, which is the
crystallized ability to learn how to operate the new
technology. We pointed out that many older people
retired even before voicemail was in common use,
not to mention never having had the opportunity to
gain the facility with wireless internet that is required
to manage internet banking.

There is also an occasional conceptual confusion
that conflates cognitive and functional skills and
neglects to consider the difference between previ-
ously learned skills that may be dulled by cognitive
decline and other skills that were never learned in the
first place. Improving someone’s cognition with a
pharmacological or cognitive remediation interven-
tion would not be expected to make it more likely
that they could suddenly do something that they

have never done before. The results of the ACTIVE
trial, which provided cognitive training to older
individuals (Ball et al., 2002), showed that this
training facilitated performance in previously
learned skills, such as timed activities of daily living
and driving (Ball et al., 2007). Participants in this
study did not begin to drive for the first time at age
75 after cognitive training!

Recent meta-analyses have suggested improve-
ments in cognitive functioning with computerized
training during the earliest stages of AD. For
instance, a very recent meta-analysis (Tulliani
et al., 2022) reported gains in cognition and
previously acquired ADLs with computerized
cognitive training. However, to learn novel skills,
skills training is likely required. There are very few
such interventions available. In a recent study,
Czaja et al. (2020) delivered a computerized
skills training intervention which included cogni-
tive training for half of the participants and skills
training for all of the older adult participants with
cognitive impairments (N = 43) and healthy con-
trols (N = 51). Technology-related functioning
skills, including ATM and internet banking, ticket
purchase from a kiosk, and medication refills and
management improved in both participant sam-
ples and with both interventions, with improve-
ments of over 50% for all six functional domains
trained in the cognitively impaired subgroups.
Adding computerized cognitive training led to
equivalent functional gains with half of the
training. Further, when cognitive outcomes were
evaluated in this sample, Harvey et al. (2022)
reported that the combination of cognitive train-
ing and skills training led to a synergistic effect on
cognitive performance with a normed and vali-
dated performance-based measure.

Conclusions

Detailed assessments of activities of daily living are
critically important in progressive conditions such as
AD. Although cognitive impairments clearly impact
on the ability to perform these skills, an additional
important factor is an exposure to the skills earlier in
life. Many older people have not used technology
and changes in the world in reference to technology
can make certain tasks challenging to highly
educated older people with no evidence of cognitive
impairments. It is also important to separate
cognitive and functional deficits and realize cogni-
tive enhancement will not lead to the spontaneous
acquisition of novel skills. Dementia may not be the
cause of a failure to perform a skill that was never
learned before. A further consideration in the
detailed assessment of functional skills is a
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differentiation of skills that were previously per-
formed from those that would be novel.

Conflicts of interest

Dr. Harvey has received consulting fees or travel
reimbursements from Alkermes, Bio Excel, Boeh-
ringer Ingelheim, Karuna Pharma, Merck Pharma,
Minerva Pharma, and Sunovion (DSP) Pharma in
the past year. He receives royalties from the Brief
Assessment of Cognition in Schizophrenia (Owned
byWCG Verasci, Inc. and contained in the MCCB).
He is chief scientific officer of i-Function, Inc and
Scientific Consultant to EMA Wellness, Inc.

References

Ball, K., Berch, D. B., Helmers, K. F. et al. (2002).
Effects of cognitive training interventions with older adults: a
randomized controlled trial. JAMA, 288, 2271–2281.
DOI 10.1001/jama.288.18.2271.

Ball, K., Edwards, J. D. and Ross, L. A. (2007). The
impact of speed of processing training on cognitive and
everyday functions. The Journals of Gerontology. Series B,
Psychological Sciences and Social Sciences, 62, 19–31.
DOI 10.1093/geronb/62.special_issue_1.19.

Czaja, S. J., Kallestrup, P. and Harvey, P. D. (2020).
Evaluation of a novel technology-based program
designed to assess and train everyday skills in older adults.
Innovation in Aging, 4, igaa052. DOI 10.1093/geroni/igaa052.

Harvey, P. D. and Nascimento, V. (2020). Helping older
adults overcome the challenges of technology. Current
Psychiatry, 19, 13–23. DOI 10.12788/cp.0021.

Harvey, P. D., Zayas-Bazan, M., Tibiriçá, L.,
Kallestrup, P. and Czaja, S. J. (2022). Improvements in
cognitive performance with computerized training in
older people with and without cognitive impairment:
synergistic effects of skills-focused and cognitive-
focused strategies. The American Journal of Geriatric

Psychiatry, 30, 717–726. DOI 10.1016/j.jagp.2021.
11.008.

Holthoff, V. A., Ferris, S., Ihl, R. et al. (2011). Validation
of the relevant outcome scale for Alzheimer’s disease:
a novel multidomain assessment for daily medical
practice. Alzheimers Research & Therapy, 3, 27.
DOI 10.1186/alzrt89.

Morris, J. C., Heyman, A., Mohs, R. C. et al. (1989). The
Consortium to Establish a Registry for Alzheimer’s Disease
(CERAD). Part I. Clinical and neuropsychological
assessment of Alzheimer’s disease. Neurology, 39,
1159–1165. DOI 10.1212/wnl.39.9.1159.

Tabira, T., Hotta, W., Mora, M. et al. (2022).
Characteristic of process analysis on instrumental activities
of daily living according to the severity of cognitive
impairment in community-dwelling older adults with
Alzheimer’s disease. International Psychogeriatrics, 1–12.
DOI 10.1017/S1041610222000552.

Tulliani,N.,Bissett,M.,Fahey,P.,Bye,R.andLiu,KPY.
Efficacy of cognitive remediation on activities of daily living in
individuals with mild cognitive impairment or early-stage
dementia: a systematic review and meta-analysis. Systematic
Reviews, 11(1), 156.

Welsh, K., Butters, N., Hughes, J., Mohs, R. and
Heyman, A. (1991). Detection of abnormal memory
decline in mild cases of Alzheimer’s disease using
CERAD neuropsychological measures. Archives of
Neurology, 48, 278–281. DOI 10.1001/archneur.1991.
00530150046016.

Welsh, K. A., Butters, N., Hughes, J. P., Mohs, R. C.
and Heyman, A. (1992). Detection and staging of
dementia in Alzheimer’s disease. Use of the
neuropsychological measures developed for the Consortium
to Establish a Registry for Alzheimer’s Disease. Archives of
Neurology, 49, 448–452. DOI 10.1001/archneur.1992.
00530290030008.

Zhang, S., Qi, J., Yang,Q. andGuo, Q. (2021). Validation
of the Chinese Version of the Relevant Outcome
Scale for Alzheimer’s Disease (CROSA). International
Psychogeriatrics, 33, 1193–1205. DOI 10.1017/
S1041610221000247.

160 Commentary

https://doi.org/10.1017/S1041610222000795 Published online by Cambridge University Press

https://doi.org/10.1001/jama.288.18.2271
https://doi.org/10.1001/jama.288.18.2271
https://doi.org/10.1001/jama.288.18.2271
https://doi.org/10.1001/jama.288.18.2271
https://doi.org/10.1001/jama.288.18.2271
https://doi.org/10.1093/geronb/62.special_issue_1.19
https://doi.org/10.1093/geronb/62.special_issue_1.19
https://doi.org/10.1093/geronb/62.special_issue_1.19
https://doi.org/10.1093/geronb/62.special_issue_1.19
https://doi.org/10.1093/geroni/igaa052
https://doi.org/10.1093/geroni/igaa052
https://doi.org/10.12788/cp.0021
https://doi.org/10.12788/cp.0021
https://doi.org/10.12788/cp.0021
https://doi.org/10.1016/j.jagp.2021.11.008
https://doi.org/10.1016/j.jagp.2021.11.008
https://doi.org/10.1016/j.jagp.2021.11.008
https://doi.org/10.1016/j.jagp.2021.11.008
https://doi.org/10.1016/j.jagp.2021.11.008
https://doi.org/10.1016/j.jagp.2021.11.008
https://doi.org/10.1016/j.jagp.2021.11.008
https://doi.org/10.1186/alzrt89
https://doi.org/10.1186/alzrt89
https://doi.org/10.1212/wnl.39.9.1159
https://doi.org/10.1212/wnl.39.9.1159
https://doi.org/10.1212/wnl.39.9.1159
https://doi.org/10.1212/wnl.39.9.1159
https://doi.org/10.1212/wnl.39.9.1159
https://doi.org/10.1017/S1041610222000552
https://doi.org/10.1017/S1041610222000552
https://doi.org/10.1001/archneur.1991.00530150046016
https://doi.org/10.1001/archneur.1991.00530150046016
https://doi.org/10.1001/archneur.1991.00530150046016
https://doi.org/10.1001/archneur.1991.00530150046016
https://doi.org/10.1001/archneur.1991.00530150046016
https://doi.org/10.1001/archneur.1992.00530290030008
https://doi.org/10.1001/archneur.1992.00530290030008
https://doi.org/10.1001/archneur.1992.00530290030008
https://doi.org/10.1001/archneur.1992.00530290030008
https://doi.org/10.1001/archneur.1992.00530290030008
https://doi.org/10.1017/S1041610221000247
https://doi.org/10.1017/S1041610221000247
https://doi.org/10.1017/S1041610221000247
https://doi.org/10.1017/S1041610222000795

	Cognitive impairments and activities of daily living in the Alzheimer's disease spectrum: the need to consider cognition and functional skills as separate related domains
	Conclusions
	Conflicts of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


