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Cognitive testing for dementia is adversely
affected by administration in a foreign location
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Abstract

Background: It is colloquially considered that cognitive tests can be adversely affected by administration in a
foreign location. However, a definitive demonstration of this is lacking in the literature. To determine whether or
not this is the case, we compared the results of cognitive testing in a familiar versus foreign environment by single test
administrator of individuals diagnosed with Alzheimer’s disease randomized to placebo in a multi-site clinical study.

Findings: Cognitive tests were administered to 6 long-term residents of an assisted living facility at their residence
(the “Familiar” cohort). The identical tests were administered to a newly admitted resident and to 2 community-dwelling
individuals who drove to the administrator’s office for the first time (the “Foreign” cohort). Secondary testing was
administered 3 months later at the same respective locations. Caregivers of participants completed reports of mood,
behavior and activities of daily living.
The Familiar cohort performed equally well at both visits. The Foreign cohort performed significantly worse than the
Familiar cohort at baseline. They improved statistically, and matched Familiar cohort performance, by their second visit.
Caregiver reports for both cohorts were unchanged between visits.

Conclusions: These findings support the notion that a foreign location can adversely affect performance on cognitive
tests, and therefore support cognitive testing in a familiar location.
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Rationale
Cognitive impairment in Alzheimer’s disease encompasses
disorientation, disorder confusion, and impairments in
perception that can contribute to agitation [1-4]. In
this regard, it is colloquially considered that cognitive
screening and evaluation can be adversely affected by
multiple distractors, among which is the administration of
cognitive tests in a foreign location. However, we note that
the literature is lacking in controlled analyses justifying
whether or not this is the case. Towards this end, we
herein present evidence demonstrating that conducting
cognitive tests in an unfamiliar location can indeed
adversely affect participant performance.
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Methods
These data were obtained by a single test administrator
from one site of a multi-site clinical study for a nutritional
intervention for Mild Cognitive Impairment and
Alzheimer’s disease (ClinicalTrials.gov NCT01320527) [5].
The protocol was in compliance with the Helsinki
Declaration and was approved by the New England
IRB (Newton, MA). Signed consent forms were obtained
from the participant and/or health-care proxy. Participants
completed a test battery consisting of the Mini-mental State
Exam (MMSE) [6,7], the Geriatric Depression Scale (GDS)
[8,9], the Royal clock-drawing test (Clox 1 and Clox 2) [10],
and the Dementia Rating Scale version II (DRS) [11-13].
Clock drawings were independently scored by two of us,
with 100% inter-rater reliability. DRS scores as reported
were adjusted for participant age and education (Age
and Education Corrected Moan’s Scaled Score, or
“AEMSS”; according to the DRS reference manual;
www.psychassessments.com). Caregivers completed the
Alzheimer’s disease Cooperative Society–Activities of Daily
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Living (ADCS-ADL) [14] and the Neuropsychiatric
Inventory (NPI) [15] during the same test period.
These tests were administered to 6 long-term residents

of an assisted living facility at their residential location.
Tests were also administered to an additional resident in
the same facility by this same test administrator; however,
this testing session was held on the day after this participant
was admitted to the facility. Two community-dwelling
participants and their caregivers drove to the test
administrator’s office for completion of the test battery.
The 6 long-term residents are hereafter referred to as the
“Familiar” cohort with reference to the familiarity of
their surroundings during initial test administration; the
newly-arrived resident and the 2 community-dwelling are
referred to as the “Foreign” cohort with reference to the
unfamiliarity of their surroundings during the initial test
administration. Three months later, a second round of tests
were administered in the same respective location as the
first; the MMSE and GDS were intended for participant
Figure 1 Differential performance of foreign and familiar cohorts on
Foreign and Familiar cohorts from the baseline and 3-month sessions as in
indicated in the bottom left of each image. The accompanying graphs pre
represent the 25th and 75th percentile (lower and upper ends, respectively)
whiskers represent the lowest and highest values that are not outliers. See
demographics and were completed only during the first
testing session.
All participants had been randomized to placebo and

therefore there was no direct intervention other than the
potential placebo effect itself, which was in place for all
of these participants. Their status as placebo recipients
was determined only following code breaking according
to trial protocol, which was subsequent to both visits as
described above.
Because of the small sample size, we used a non-

parametric technique (i.e., Wilcoxon rank sum test) to
compare the groups for baseline age, education, MMSE,
and GDS as well as for the outcomes in Figure 1. For
clarity, we presented the mean and standard deviation in
Table 1 and standard box plots in Figure 1.
No significant differences were noted in years of

education and baseline MMSE scores between the Familiar
and Foreign cohorts (Table 1). A trend towards significance
was observed in average age; the average age of the Foreign
the test battery. Panels present representative Clox 1 images for
dicated. The respective scores out of the maximum possible 15 are
sent the total scores both cohorts on the test battery; the boxes
, the line depicts the median, the diamond depicts the mean, and the
text for further discussion.



Table 1 Demographics of participant cohorts

Familiar Foreign p value

Age 87.5 ± 2.6 82.3 ± 5.8 0.22

Education 11.8 ± 0.4 12.3 ± 0.6 0.28

MMSE 18.7 ± 3.7 20.7 ± 4.7 0.76

GDS 3.7 ± 1.0 0.0 ± 0.0 0.03

Values represent the mean ± standard deviation. P values were determined
between the Familiar and Foreign cohorts using a nonparametric
Wilcoxon test.
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cohort was 5 years younger than the Familiar cohort.
However, the Foreign cohort displayed a significantly
lower mean score on the GDS than did the Familiar
cohort (Table 1).

Results
At their initial session, the Foreign cohort demonstrated
inferior performance (mean score of 2.0) as compared to
that the Familiar cohort (mean score of 5.0) on Clox 1
(in which participants are asked to draw a clock that
displays a specific time, with no clock to copy). Both cohorts
performed equally well at the 3-month session (each
with a mean score of 9.0; Figure 1). The change in
performance of these cohorts between the baseline
and 3-month test session differed statistically (p < 0.04;
nonparametric Wilcoxon test). Performance of the Familiar
cohort did not change between the baseline and 3 month
session. The Foreign cohort did not display any corre-
sponding impairment in performance on Clox 2 (which
only requires copying an existing clock) nor any difference
compared to the performance of the Familiar cohort on
this test (Figure 1). The Foreign cohort did not display any
corresponding impairment in performance on Clox 2
(which only requires copying an existing clock) nor any
difference compared to the performance of the Familiar
cohort on this test (Figure 1). The Foreign cohort
displayed a doubling in scoring on the DRS between the
initial and the 3-month session, while the Familiar cohort
did not display any change in performance (Figure 1).
Caregivers reported no change in the ACDS-ADL and the
NPI (Figure 1).
Performance of the Familiar cohort on CLOX-1 was

identical to that of the overall placebo group in the study
from which these individuals were derived [5] both at
baseline and after 3 months; the overall placebo group
scored 7 ± 5 at baseline, and 7 ± 4 after 3 months; by
contrast, the Foreign cohort scored over 2-fold lower
than this overall placebo group at baseline, but scored
identically to the overall placebo group after 3 months
(Figure 1).
Examination of key portions of GDS and MMSE also

supported the notion that an unfamiliar test location can
adversely influence test performance. The Familiar and
Foreign cohorts displayed identical scores (4.3 ± 0.3 and
4.3 ± 0.8, respectively, mean ± standard error of the mean)
in response to questions on the MMSE regarding orienta-
tion, which have the potential to be adversely affected by
testing in a novel location [16]. In addition, all 3 individuals
of the Foreign cohort responded “no” to the GDS question,
“Do you prefer to stay at home, rather than going out
and doing new things?” By contrast, the majority (4/6)
individuals in the Familiar cohort responded “yes” to this
question. The observation that the Foreign cohort did not
harbor a distinct lack of orientation or a unique adversity
to traveling to a novel location further indicates that the
novel location of baseline testing exerted an acute adverse
effect on their cognitive performance.

Discussion and conclusions
In the absence of any intervention, the significantly-
improved performance of the Foreign cohort at their second
session, coupled with the lack of change in the Familiar
cohort, suggests that the performance of the Foreign cohort
was adversely affected by the initial unfamiliarity of the test
location. In support of this notion, the Foreign cohort did
not display any corresponding impairment in performance
on Clox 2 (which only requires copying an existing clock)
nor any difference compared to the performance of the
Familiar cohort on this test (Figure 1).
Further support was derived from caregivers, who re-

ported no change in the ACDS-ADL and NPI (each of
which reflect day-to-day performance at the individuals’
residence and are therefore independent of test location).
Moreover, caregivers indicated that the Foreign cohort
displayed an average statistically superior performance
in the ACDS-ADL versus the Familiar cohort (p < 0.04
for both test sessions). This is perhaps to be expected
since two individuals of the Foreign cohort were still
community-dwelling and the third had just been admitted
to the assisted living facility, while all members of the
Familiar cohort were established residents of the assisted
living facility; Nevertheless, superior performance of
the Foreign versus Familiar group on the ADCS-ADL
is consistent with conclusion that the lower cognitive
performance of the Foreign cohort scores at the baseline
visit was a result of conducting these tests in an unfamiliar
location.
The limited findings presented herein with this small

cohort of participants provide evidence supporting the
need for a consist location for administration of cognitive
testing, and suggests that failure to do so may increase the
likelihood of aberrant scores, which could artifactually
lower the mean performance of their cohort. The use of a
small sample size imposition a major limitation on inter-
pretation of our findings. However, we note that these
findings were serendipitous, and, furthermore, we are
unable to find any comparable report in the literature. We
therefore consider the presentation of these findings
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important to carry the notion of avoiding a foreign loca-
tion beyond colloquial considerations. The use of the
same administrator in the second round of testing may
also have contributed to increased familiarity and
therefore improvement in scores. Another limitation,
somewhat related to our small test population, is the
difference (although not statistically significant) in age
ranges of our two cohorts (Table 1).
Since even simple disruptions in routine can confound

individuals with dementia, including even carrying out
cognitive testing at different times during the day [17], it
is not surprising that testing in a novel location may
adversely influence test results. These findings address an
inherent difficulty in clinical studies of early dementia,
where a substantially greater number of participants are
likely to be community-dwelling, while those in later
stages are more likely to reside in assisted living facilities
or nursing homes. Cognitive testing of residents of
nursing homes/assisted living facilities is more likely
to be perceived as relatively routine, since residents
commonly encounter facility staff within their resi-
dence. By contrast, cognitive testing of community-
dwelling individuals poses the inherent difficulty of
requiring either a home visitation, which may seem
invasive to the participant as well as the caregiver,
and may prompt or necessitate traveling to a novel
location for test administration. Notably, since our
Foreign cohort displayed significantly improved perform-
ance at the second testing session, which represented only
the second time that the 2 community-dwelling partici-
pants had travelled to this location, we note that one or two
visits to the planned testing location, with either no testing
or perhaps a simple introductory session, may be useful to
reduce the potential adverse influence of a foreign location
on cognitive evaluation. Similarly, our test administrator
was unfortunately not made aware that the resident
of the assisted living facility in our Foreign cohort
had been admitted the previous day; the significantly
improved performance of this individual on the second
testing session clearly indicates that newly-admitted
individuals should be allowed an orientation period
prior to cognitive evaluation to gain familiarity with
the novel residence.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
CB administered the cognitive and caregiver tests. RR and TBS designed the
study and wrote the manuscript. BB and CB conducted statistical analyses of
data and generated graphs. All authors read and approved the final
manuscript.
Acknowledgements
Supported by a grant to RR and TBS from the Alzheimer’s Association.
Author details
1Framingham State University, Framingham, MA 01701, USA. 2Department of
Quantitative Health Sciences, UMass Medical School, Worcester, MA 01655,
UK. 3Department of Biological Sciences, UMass Lowell, Laboratory for
Neuroscience, Lowell, MA 01854, USA.

Received: 25 July 2013 Accepted: 19 February 2015

References
1. Schmidt C, Wolff M, Weitz M, Bartlau T, Korth C, Zerr I. Rapidly progressive

Alzheimer disease. Arch Neurol. 2011;68:1124–30.
2. Swerdlow RH. Pathogenesis of Alzheimer’s disease. Clin Interv Aging.

2007;2:347–59.
3. Letts L, Minezes J, Edwards M, Berenyi J, Moros K, O'Neill C, et al.

Effectiveness of interventions designed to modify and maintain perceptual
abilities in people with Alzheimer’s disease and related dementias. Am J
Occup Ther. 2011;655:505–13.

4. Padilla R. Effectiveness of environment-based interventions for people with
Alzheimer’s disease and related dementias. Am J Occup Ther. 2011;655:514–22.

5. Remington R, Bechtel C, Larsen D, Lortie JJ, Samar A, Doshanjh L, et al. A
nutritional formulation for cognitive performance and mood in Alzheimer’s
disease and Mild Cognitive Impairment: a phase II multi-site randomized trial
with an open-label extension. J Alzheimer’s Dis. 2015 45(2): 10.3233/JAD-142499.

6. Folstein MF, Folstein SE, McHugh PR. Mini-Mental State: A practical method
for grading the cognitive state of patients for the clinician. J Psychiat Res.
1975;12:189–98.

7. Tombaugh TN, McIntyre NJ. The mini-mental state examination: a comprehensive
review. J Am Geriatric Soc. 1992;40:922–35.

8. Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): recent evidence
and development of a shorter version. Clin Gerontol. 1986;5:165–73.

9. Yesavage JA. Geriatric depression scale. Psychopharm Bull. 1988;24:709–11.
10. Royall DR, Cordes JA, Polk M. CLOX: An executive clock drawing test.

J Neurol Neurosurg Psychiatry. 1998;64:588–94.
11. Lucas JA, Ivnik RJ, Smith GE, Bohac DL, Tangalos EG, Kokmen E, et al.

Normative data for the Mattis Dementia Rating Scale. J Clin Exp Psychol.
1998;20:536–47.

12. Mattis S. Dementia Rating Scale: Professional manual. Odessa, FL:
Psychological Assessment Resources; 1998.

13. Monsch AU, Bondi MW, Salmon DP, Butters N, Thal LJ, Hansen LA, et al.
Clinical validity of the Mattis Dementia Rating Scale in detecting Dementia
of the Alzheimer type. A double cross-validation and application to a
community-dwelling sample. Arch Neurol. 1995;52:899–904.

14. Galasko D, Bennett D, Sano M, Ernesto C, Thomas R, Grundman M, et al.
An inventory to assess activities of daily living for clinical trials in Alzheimer’s
disease. The Alzheimer’s disease cooperative study. Alzheimer Dis Assoc
Disord. 1997;11:S33–39.

15. Cummings JL. The Neuropsychiatric Inventory: assessing psychopathology
in dementia patients. Neurology. 1997;48:S10–6.

16. Woodford HJ, George J. Cognitive assessment in the elderly: a review of
clinical methods. Q J Med. 2007;100:469–84.

17. Bender M. Explorations in Dementia: Theoretical and Research Studies into
the Experience of Residual and Enduring Cognitive Losses. London:
Jessica Kingsley Publishers; 2003.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Findings
	Conclusions

	Findings
	Rationale

	Methods
	Results
	Discussion and conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

