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  1) Do participants with dementia perform everyday task steps in

an order different from the serial order standards established
by healthy controls?

  Yes.  Dementia patients make significantly more Serial Order Errors
than Controls (t =16.2, p < .01)

2) Are serial order errors related to overall everyday functional
disabilities in dementia?
Yes and No.  The total number of serial order errors significantly
correlated with Overall Impairment/NAT Score (r = -.33, p < .01), but
did not correlate with the ADL/IADL Scale (r = -.01, p > .05).

Participants – 67 participants with dementia were recruited from an outpatient
memory assessment program (AD n = 33; vascular dementia n = 28; mixed =
6).  Eight healthy controls also were recruited as a comparison group.

Naturalistic Action Test (NAT; Schwartz et al., 2001) - requires completion of
3 everyday tasks: 1) prepare toast and coffee; 2) wrap a gift; and 3) pack a
lunch box and a school bag. All participants were videotaped performing the
NAT tasks.  Videotapes were reviewed to obtain the following scores:

Overall Impairment/NAT Score- a composite score of the percent of steps
accomplished and the occurrence of 25 key errors (range 0 - 18); lower scores
reflect greater overall impairment.

Serial order errors – standard serial order was established by the NAT
performance of the 8 controls.  Any 2 steps that were concurrently performed by
7/8 (86%) of the controls were documented (n = 38 consistent concurrent steps;
i.e., toast bread -> add butter to bread).  Instances when patients violated the
serial order of these established concurrent steps were coded as serial order
errors.

Serial Order Errors were further characterized as follows: 
Within serial errors – the number of total serial order errors that were

within a task subgoal divided by the total number of possible within serial errors
(n = 18; e.g., open coffee jar -> extract grinds with spoon).

Across serial errors – the number of total of serial order errors that were
across task subgoals divided by the total number of possible across serial errors
(n = 20; toast bread -> add butter to bread).

4) Are Serial Order Errors related to neuropsychological
measures?

Yes and no. Each serial order variable was associated with a different
neuropsychological measure.  For example, serial order errors on
Task 1 were associated with a wide range of neuropsychological
measures, including tests of executive control, word fluency, and
visuocontructional abilities.  By contrast,  Task 2 errors were
associated only with overall dementia severity. Across Subgoal errors
were associated with episodic memory abilities.  By contrast, Task 3
errors and Within Subgoal errors were not significantly related to any
of the neuropsychological measures.

   Everyday action impairment is a diagnostic criterion for dementia.
However, very little is known about the influence of serial order
errors in everyday action performance.

This study compared the serial order of everyday task steps in
dementia patients to serial order standards established by healthy
controls.  Four questions were addressed:

  1) Do participants with dementia perform everyday task steps in
an order different from the serial order standards established
by healthy controls?

  2) Are serial order errors related to overall everyday functional
disabilities in dementia?

  3) Are serial order errors influenced by task demands?

  4) Are serial order errors related to neuropsychological
measures of executive functioning?

Serial order errors in everyday tasks are common among individuals
with dementia and contribute to overall everyday action difficulties.

The ability to sequence everyday tasks is a complex, multidimensional
phenomenon, which is significantly influenced by task demands and
task structure (i.e., subgoal boundaries).

Traditional neuropsychological measures and caregiver reports may
not capture serial order deficits in everyday action performance. We
recommend that direct observation should be used to evaluate real-life
serial order processing.

Age Education MMSE %women

M 79.4 11.7 21.5
78%

SD 6 2.1 3.6

3) Are Serial Order Errors influenced by task demands?
Yes. Dementia participants made significantly more Across Subgoal
Serial Order Errors than Within Subgoal Serial Order Errors (z = 2.1,
p < .05).

Yes. Dementia participants made a significantly greater proportion of
Serial Order Errors on Task 3 than both Task 1 (z = 2.7, p < .01) and
Task 2 (z = 2.9, p < .01).  Tasks 1 and 2 did not differ.

Serial order errors x NAT task - the number of serial order on each NAT
task was divided by the total possible serial order errors per task:

Task 1 - 10 possible serial order errors;
Task 2 - 5 possible serial order errors;
Task 3 - 19 possible serial order errors.

Neuropsychological Protocol – measures of dementia severity (MMSE),
executive functioning (FAS, Clock Drawing, Mental Control), language
(Animal Naming, Boston Naming Test), and episodic memory (PVLT) were
administered to all participants. Also, caregivers were required to complete
a questionnaire on each participant’s functional abilities in the home
(ADL/IADL Scale).


