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Abstract
Background—While the gold standard method of cognitive assessment is a face-to-face
administration, telephone-based assessments offer several advantages if they demonstrate
reliability and validity.

Design—Observational study; 110 participants randomly assigned to receive two administrations
of the same cognitive test battery 6 months apart in one of four combinations (1st administration/
2nd administration): telephone/telephone; telephone/face-to-face; face-to-face/telephone; or face-
to-face/face-to-face.

Setting—Academic medical center

Participants—110 non-demented women between the ages of 65 and 90 years.

Measures—The battery included tests of attention, verbal learning and memory, verbal fluency,
executive function, working memory and global cognitive functioning plus self-report measures of
perceived memory problems, depressive symptoms, sleep disturbance and health-related quality of
life. Test-retest reliability, concurrent validity, relative bias associated with telephone
administration, and change scores were evaluated.

Results—There were no statistically significant differences in scores on any of the cognitive
tests or questionnaires between randomly assigned modes of administration at baseline indicating
equivalence across modes. There was no significant bias for tests or questionnaires administered
by telephone (ps>0.01). Nor was there a difference in mean change scores between administration
modes except for the Category Fluency (p = 0.01) and the California Verbal Learning Test long
delay-free recall (p < 0.01). Mean test-retest coefficients for the battery were not significantly
different across groups though individual test-retest correlation coefficients were generally higher
within mode than across mode.

Conclusions—Telephone administration of cognitive tests and questionnaires to older women is
both reliable and valid. Use of telephone batteries can substantially reduce the economic cost and
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burden of cognitive assessments and increase enrollment, retention and data completeness thereby
improving study validity.
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Introduction
Performance on cognitive tests is critical for making diagnoses of cognitive disorders like
dementia and mild cognitive impairment which require a documented decline in cognitive
performance. Cognitive testing is also essential to define the magnitude and pattern of
changes in cognition associated with normal aging, and in distinguishing clinically abnormal
from normal cognitive changes. The ‘gold standard’ for assessing cognitive functioning is a
face-to-face administration of a battery of standardized tests measuring key cognitive
abilities such as attention, learning, memory, language, visuospatial abilities, and executive
functions. Neuropsychological evaluations often include measures of mood and affect as
well as information on well-being and quality of life.

The costs and feasibility of face-to-face cognitive testing are not trivial particularly in large
samples from diverse geographic regions. A highly trained examiner is required to
administer the tests, and patients or study participants must travel to the examiner, which
can be particularly difficult for older and/or impaired individuals and sometimes requires in-
home evaluations. Cost is magnified in the context of large, multi-site observational or
clinical studies. Lowering the costs associated with face-to-face cognitive assessment could
enable larger and more diverse samples to be tested as well as reduce burden substantially.

Telephone-administered cognitive assessments have emerged as a promising alternative to
face-to-face assessments. The Telephone Interview for Cognitive Status (TICS)(1), for
example, is a global measure of cognitive functioning that was modeled after the Mini
Mental State Exam (2). With items assessing several cognitive abilities, the TICS yields a
single score ranging from 0 to 41. Several studies have demonstrated the TICS’ reliability
and validity (3–16). Evans et al. reported a test-retest correlation of 0.70 for a modified
version of the TICS (TICSm)(17) administered to 50 participants in the Nurse’s Health
Study twice with a 1 month interval (16). A significant limitation of the TICS, however, is
that it provides only a coarse, global view of cognitive functioning and thus is not sufficient
for making diagnostic determinations (14) or for measuring specific cognitive functions. Its
performance may also be limited by study eligibility criteria (e.g., age, education, socio-
economic status, health status) that contract its range (18).

Several attempts to develop a telephone-administered cognitive test battery that includes
tests of different abilities have been made. Rankin et al. reported moderate to strong bi-
variate correlations (rho = 0.71–0.89) between a battery of cognitive tests first administered
face-to-face and then re-administered one year later over the telephone to 1,738 male and
female participants 61 to 87 years old (mean = 75 years) in the Age-Related Eye Disease
Study(19). The battery included the Logical Memory I & II and Digit Span-Backwards from
the Wechsler Memory Scale- III (20;21) and a Category Fluency (animals) and Letter
Fluency task (22).

Grodstein and colleagues administered a battery of 5 cognitive tests including the TICS, the
East Boston Memory Test (23;24), the Category Fluency (Animals) task (25) and the Digit
Span-Backwards test (20) by telephone to 19,319 women ages 70–79 years old who were
participating in the Nurses’ Health Study(26). The authors did not report the reliability or
validity of the battery in this study, but they did examine its performance in a separate
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sample of 61 participants over 70 years of age from the Religious Orders Study (16).
Participants were administered the telephone cognitive battery and the same battery face-to-
face. The authors reported a correlation of 0.81 between a single composite score for each
battery but they did not report correlations for individual tests. They also found that scores
below pre-determined cut-points on the TICS and on the EBMT were significantly related to
independently determined diagnoses of dementia and to the apolipoprotein E (APOE)
genotype, a risk factor for Alzheimer’s dementia (27;28). Thus their battery demonstrated
reliability and criterion-related validity.

Wilson and Bennett reported a significant relationship between the APOE genotype and
several composite scores from a telephone administered battery that included Immediate and
Delayed Recall of Story A from the Wechsler Memory Scale-Revised (20), Digit Span
Forwards and Backwards (20), Digit Ordering (29), and Category Fluency (Animals,
Vegetables) among 996 participants of the Religious Order Study (30). Subsequently,
Wilson and colleagues compared face-to-face administration to telephone administration of
their battery in 1,584 men and women in the Late-Onset Alzheimer’s Disease Family Study
and found that mode of administration only accounted for 2% of the variance in composite
scores (31).

Together these studies provide support for the use of telephone-administered cognitive test
batteries to measure cognitive performance and for classifying some individuals as impaired
or unimpaired. Additional research is needed, however, to evaluate further the psychometric
properties of telephone batteries and the direction of possible biases (e.g., over- or –
underestimates in relation to face-to-face administrations). Moreover the use of composite
summary scores rather than individual test scores can mask variability in the reliability and
validity of individual tests assessing domain-specific cognitive function.

The Cognitive Assessment by Telephone (CAT) study was designed to compare cross-
sectionally and longitudinally the performance of a telephone-administered cognitive test
battery to the same battery administered face-to-face in women ages 65 years and older with
a range of cognitive levels. Unlike prior studies, CAT compared individual test performance
and estimates of bias across administration modes and over time.

Methods
Women were recruited from the Piedmont region of North Carolina through an institutional
research volunteer data base. Only women were considered because this study was intended
to evaluate the test battery to be used in the Women’s Health Initiative Memory Study (32)
Extension Study. Prospective participants were screened in a face-to-face interview for
significant hearing deficits and administered the Modified Mini Mental State Exam (3MSE)
(33) to estimate their overall cognitive functioning. Women were excluded from the study if
any of the following criteria were met: significant hearing problems, a previous clinical
diagnosis of dementia, and a stroke within the past 6 months, inability to complete the
3MSE screening instrument, or scoring <72 on the 3MSE. Participants with 3MSE scores
from high normal (95–100), mid-normal (88–94)- and mildly impaired (72–92) ranges were
recruited and randomly assigned, with equal probabilities, to receive two administrations of
the same cognitive test battery spaced six months apart in one of four orders (1st

administration/2nd administration): telephone/telephone; telephone/face-to-face; face-to-
face/telephone; or face-to-face/face-to-face. Those participants who were consented and
randomized to receive face-to-face first proceeded directly to administration of the
assessment battery. Those participants randomized to receive telephone first were instructed
about a future telephone administration and released. All tests were administered by a
trained and certified cognitive examiner blind to the group assignment. Six months after the
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initial assessment each participant was re-administered the battery by telephone or face-to-
face according to assignment. All participants provided written consent to participate and
CAT was approved by the Institutional Review Board.

Cognitive Test Battery
The cognitive test battery was designed to assess key cognitive abilities including attention,
concentration, verbal learning and memory, verbal fluency, working memory and executive
function as well as global cognitive functioning.

Verbal learning and verbal memory were assessed with a modified version of the California
Verbal Learning Test (34) in which the participant was read a list of 16 common words (List
A) and then asked immediately to recall the words. This was repeated three times and the
sum of all three trials provided a measure of new learning and short-term memory (CVLT
Immediate Free Recall; possible range: 0–48). A new list of 16 different words (List B) was
then administered once (List B; range 0–16), and the participant was asked to recall the List
B words. The participant was next asked to recall the words from List A first without a
semantic cue (Short-Delay Free Recall; range 0–16) and then with a semantic cue (Short-
Delay Cued Recall; range 0–16). After a delay of approximately 20 minutes the participant
was asked to recall the List A words again, first without a cue (Long Delay Free Recall;
range: 0–16) and then following a cue (Long-Delay Cued Recall; range: 0–16). Last, the
subject was asked to identify the List A words from a list that also included novel distracter
words read by the examiner (Recognition; range: 0–44).

Verbal fluency was assessed with the Letter Fluency task and Category Fluency (Animals)
task. For Letter Fluency the participant named as many words that began with a specified
letter in 60 seconds. Three trials were administered using different letters (F, A, S) and the
score was the sum of the three trials (25). For the Category Fluency-Animals task,
participants were asked to name as many animals as possible in 60 seconds (25).

The Digit Span-Forward test of the Wechsler Memory Scale-III (21) measured attention and
concentration and required the participant to repeat numbers presented in progressively
longer span lengths (range: 0–14). The Digit Span-Backward task (21) required participants
to recite the digits in reverse order and measured executive function/working memory
(range: 0–14).

The TICS (1) was used as a measure of global cognitive functioning. It consists of items
assessing orientation (12 points), attention/concentration (2 points), mental calculation (5
points), naming (4 points), repetition (2 points), social knowledge (4 points), and praxis (2
pts), for a total of 31 points. We omitted the TICS word list learning sub-task (10 points) to
avoid proactive interference with the CVLT.

In addition to assessments of cognitive performance, participants completed questionnaires
assessing perceived memory problems, depression, sleep disturbance and health-related
quality of life over the phone and in person. Perceived memory problems were measured
with 7 items used in the Nurse’s Health Study (e.g., “Do you have much more trouble than
usual remembering recent events?” “Do you have any difficulty in understanding or
following spoken directions?”) with a range of possible scores from 0–7 (35). Depressive
symptoms severity was assessed with the 15-item Geriatric Depression Scale-Short Form
(range: 0–15) (36;37). Difficulty sleeping was assessed with the 5-item Women’s Health
Initiative Insomnia Rating Scale (WHIRS; range: 0–20) (38). Health-related quality of life
was assessed using the Medical Outcomes Study (MOS) Short Form 12 (39). Weighted
summary scores were generated for physical (Physical Component Summary score; range:
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0–100) and mental (Mental Component Summary score; range: 0–100) dimensions of
quality of life.

Statistical Methods
Test-retest reliability was assessed with Pearson correlation coefficients for each test
administered by the same mode over the 6-month interval. The concurrent validity of the
telephone battery for detecting changes was assessed by fitting mixed effect general linear
models to the data collected from the two time periods for both modes of administration.
Estimates of the bias of telephone assessments relative to face-to-face assessments (i.e.
telephone assessment minus face-to-face assessment) were expressed in standard deviation
units, to allow comparisons among different tests. We examined cross-sectional means for
each test and mean changes over time. In addition, we examined the correlation between test
scores over time across the battery of cognitive tests, using analyses of variance to assess for
differences in these longitudinal correlations depending on the sequence of administration.
We also examined, using interaction terms, whether there was evidence that any relative
biases might be related to characteristics of the women (i.e., age, baseline 3MS, education
and race/ethnicity). Given the number of statistical tests and the exploratory nature of this
study, a level of 0.01 was used for statistical significance.

Results
Participants

One-hundred and ten women were randomized into the study (Figure 1). Sixty-four
participants scored > 95 (high normal range) on the 3MSE at screening, 31 participants
scored between 88–95 (medium normal range) and 15 participants scored lower than 88, but
not below 72 (low normal/mildly impaired range). Baseline data were collected on 105
participants and 91 completed follow-up (Table 1). Table 2 summarizes baseline
demographic characteristics; randomization provided good balance among the assigned
administration sequences for these variables. Overall, study participants were predominantly
Non-Hispanic White, well-educated, and had a mean age of 72.4 years (SD = 5.7 yr.) with a
range from 65 to 90 years. Women completing the study did not differ from non-completers
in age but completers were more likely to be White (p=0.03), more educated (p=0.03), and
score higher on the 3MSE (p=0.06) compared to non-completers.

Telephone versus Face-To-Face Administration
There were no statistically significant differences in scores on any of the cognitive tests or
questionnaires between randomly assigned modes of administration at baseline (Table 3)
indicating equivalence across modes. Table 4 presents estimates of the bias of telephone
assessments relative to face-to-face assessments (i.e. telephone assessment minus face-to-
face assessment). There was no statistically significant bias for any of the 12 cognitive tests
or 5 questionnaires (ps>0.01).

Table 4 also shows the mean change scores for each test and questionnaire administered 6-
months apart using the same administration mode. There were no significant differences
between modes except for Category Fluency and the CVLT Long Delay-Free Recall subtest
where there was some evidence of differences associated with mode of administration over
time. Category Fluency scores declined slightly over 6 months when administered face-to-
face, but tended to increase when administered by telephone (nominal p=0.01) while CVLT-
Long Delay-Free Recall scores changed little for the face-to-face group but improved for the
group assessed by telephone. There were no significant differences in 6-month change
scores between modes for the questionnaires. There were no significant interactions
(p>0.01) between modes of administration and race/ethnicity, age, education or baseline
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3MSE scores, except for the Recognition subtest of the CVLT. Non-Whites tended to show
worse performance on the telephone versus face-to-face administration relative to Non-
Hispanic Whites (p=0.0002): mean (SD) standardized relative bias is −1.24 (0.34) for Non-
Whites and 0.16 (0.12) for Non-Hispanic Whites.

Lastly, Table 5 shows the bivariate correlations between Time 1 and Time 2 administrations
for each test and questionnaire for each group. Significant moderate to high correlations
were found for each cognitive test when the mode was the same across the two
administrations but a slightly more variable pattern of individual test correlations emerged
when different modes were used for the two assessments. Across the 12 cognitive tests,
there was a significant difference in the mean correlation depending on the sequence of
administration modes (p=0.004 based on two-way analyses of variance). However a
relatively high mean (SD) correlation occurred when both administrations were by
telephone, both administrations were by face-to-face, or when a telephone administration
was followed by a face-to-face administration: 0.74 (0.09), 0.67 (0.12), and 0.66 (0.21),
respectively. A slightly lower mean correlation occurred when the mode of administration
changed from face-to-face to telephone: 0.50 (0.21) which trended toward but did not reach
statistical significance difference (p > 0.01) from the repeated face-to-face correlation based
on a Scheffe’ multiple comparisons test.

Discussion
Telephone-administered cognitive test batteries, if valid and reliable, could make cognitive
testing more useful in clinical and research applications by reducing the cost and participant
burden associated with face-to-face administrations and allowing more diverse geographic
representation. In this study, we compared both modes of administration cross-sectionally
and longitudinally in post-menopausal women with cognitive functioning ranging from
mildly impaired to high normal.

Our results show that the two modes of administration yield scores for tests and
questionnaires that are equivalent. We found no significant differences in scores on any of
the individual cognitive tests or questionnaires between face-to-face and telephone
administration in this sample of older women at baseline. Nor did we detect evidence of
significant bias in scores attributable to test telephone administration. Our results also show
a pattern of comparable changes in test and questionnaire scores over 6 months for both
modes. The patterns of test-retest correlations between tests administered 6 months apart
suggest that maintaining the same mode of administration will yield more reliable scores
than if modes vary between administrations. Moreover our four study groups were balanced
with respect to age, gender, education and race/ethnicity, and they did not differ in the
severity of perceived cognitive problems, sleep problems, depressive symptom severity or
health-related quality of life.

Mode of administration was associated with a slight differential change in scores over time
for only 2 of 12 cognitive tests and none of the 5 questionnaires. The slightly higher scores
on the Category Fluency test and the CVLT Free Recall-Delay subtest when administered by
telephone, while statistically significant, are not likely to be clinically meaningful. Moreover
these significant comparisons may be spurious given the number of statistical tests we
performed.

The pattern of correlations between test scores given 6 months apart (test-retest reliability)
in each of our comparison groups suggests that maintaining the same mode of administration
over time will yield more reliable scores. We found a lower mean correlation for face-to-
face administration followed by telephone administration (r = 0.50) and there was greater
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variability in individual correlations (range: r = 0.09–0.82). When a telephone
administration was followed by a face-to-face administration the mean correlation of all
tests in the battery between administrations was higher (r = 0.66) and variability less (range:
r=0.24–0.88). The strongest and most consistent test-retest correlations were in the two
single mode groups. This slightly poorer performance for the dual mode groups may signal
some heterogeneity in intra-individual biases when administration modes are altered in this
sequence, leading to lower correlations. It is unlikely that actual cognitive change occurring
between the first and second administrations can explain the weaker correlations as the
effect is not consistent across groups or tests. Thus, using the same assessment mode over
repeated assessments yields more reliable scores which improves statistical power.

On the CVLT Recognition score, we found that non-Whites did more poorly when the
CVLT was administered by telephone compared to face-to-face while Non-Hispanic Whites
did slightly better. As we found no race/ethnicity effect on any other test of cognitive
function including the other six CVLT parameters, this finding may be spurious. Additional
research into possible racial or ethnic bias associated with telephone administration of tests
and questionnaires, however, will help clarify this finding.

A telephone-based cognitive assessment approach similar to the one we examined is being
used currently in the Women’s Health Initiative Memory Study (40). A geographically
diverse sample of 2,858 postmenopausal women between the ages of 75 and 93 are being
evaluated annually with a telephone administered battery consisting of the TICSm (17), the
East Boston Memory Test(23), the Oral Trail Making Test (41), Category Fluency-Animals,
Digit Span-Forward and Backward (20), the Geriatric Depression Scale-Short Form(37), and
the Women’s Health Initiative Insomnia Rating Scale (38). Administration of the battery
occurs annually from the WHIMS Coordinating Center at Wake Forest School of Medicine
(Winston-Salem, NC) by 12 trained and certified examiners. To date over 4,000 telephone
administrations have been administered. Several other research groups also have used
telephone-administered cognitive batteries in studies with older adults (30;31;35;42).
However we believe this is the first study to examine the reliability, validity and potential
bias of individual cognitive tests and questionnaires administered by telephone to older
adults over time.

Despite these advantages, telephone batteries have limitations. The range of cognitive
functions that can be assessed over the telephone is more limited than in the conventional
face-to-face administration. For example, tests involving motor performance cannot be
administered. Hearing difficulties and distracting properties of the testing (e.g., home)
environment cannot be as easily controlled as with in-person assessments. Also, the use of
disallowed ‘aids’ such as note pads, clocks or calendars or receiving help from another
person, cannot be absolutely prevented. In WHIMS we specifically instruct participants
about these issues before beginning a testing session. Finally, whether administered by
telephone or face-to-face, cognitive test batteries are insufficient by themselves for making
diagnoses such as dementia and mild cognitive impairment.

Limitations notwithstanding, our data suggest that the results of cognitive testing and
questionnaire administration over the phone to older women with normal to mildly impaired
global cognitive functioning are comparable to face-to-face examinations when administered
by trained examiners. Telephone administration of cognitive tests and questionnaires can be
used to reach prospective study participants who might not otherwise participate, who live a
great distance from the study center, or who cannot easily travel. In this way, telephone
administration significantly reduces the participant burden compared to conventional face-
to-face administration, thereby increasing enrollment, retention and data completeness
which improve the validity of the study results. Our study demonstrates that telephone-
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administered test batteries and questionnaires assessing cognition and other important
participant-reported outcomes can be measured efficiently, reliably and validly.
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Figure 1.
CONSORT Diagram for CAT study.
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Table 3

Mean (standard deviation) scores for cognitive tests and questionnaires at baseline, by mode of administration.

Measure Possible Range of Scores Face-to-Face
N=52

Telephone
N=53

P-value

Global Cognitive Functioning:

Telephone Interview for Cognitive Status – Modified (TICS) 0–31 29.0 (1.91) 28.8 (2.60) 0.71

Verbal Fluency:

 Letter Fluency (F,A,S)
0 to infinity

34.6 (10.88) 32.9(11.28) 0.43

 Category Fluency (animals) 18.9 (5.02) 17.4 (5.3) 0.14

Verbal Learning and Memory:

CVLT

 Recall List A 0–16 27.1 (5.24) 26.6 (8.18) 0.72

 Recall List B 0–16 6.4 (2.20) 6.8 (3.55) 0.51

 Short Delay Free Recall 0–16 7.1 (3.16) 7.6 (3.72) 0.50

 Long Delay Free-Recall 0–16 7.7 (3.20) 7.5 (4.01) 0.81

 Short Delay Cued Recall 0–16 9.6 (2.48) 9.4 (3.33) 0.82

 Long Delay Cued Recall 0–16 8.8 (3.15) 9.4 (3.70) 0.43

 Recognition 0–44 12.6 (2.15) 12.9 (2.48) 0.53

Attention/Concentration:

 Digit Span Forward 0–14 7.9 (2.39) 8.0 (2.46) 0.88

Executive Function/Working Memory

Digit Span Backward 0–14 6.5 (2.07) 6.8 (2.35) 0.45

Perceived Memory:

 Nurses’ Health Study scale 0–7 2.31 (1.60) 2.30 (1.84) 0.98

Sleep

Women’s Health Initiative Insomnia Rating Scale (WHIIRS) 0–20 8.3 (5.20) 6.8 (4.22) 0.10

Health-Related Quality of Life

 MOS SF-12 Physical Component Summary 0–100 47.8 (8.68) 45.4 (11.92) 0.25

 MOS SF-12 Mental Component Summary 0–100 53.9 (8.19) 53.2 (9.05) 0.70

Depression

GDS-SF 0–15 1.29 (1.40) 1.62 (2.37) 0.39

Notes: TICS=Telephone Interview for Cognitive Status, CVLT=California Verbal Learning Test, HRQOL= Health-Related Quality of Life,
Medical Outcomes Study (MOS) Short Form 12, GDS-SF=Geriatric Depression Scale Short Form
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Table 5

Longitudinal correlations (p-value) over six months across the battery of cognitive tests.

Test Face/Face Face/Telephone Telephone/Face Telephone/Telephone

Mean (SD) correlation across 12 cognitive tests 0.67 (0.12) 0.50 (0.21) 0.66 (0.21) 0.74* (0.09)

Telephone Interview for Cognitive Status – Modified 0.57 (0.006) 0.09 (0.69) 0.88 (<0.0001) 0.70 (0.0003)

Letter Fluency 0.88 (<0.0001) 0.33 (0.12) 0.79 (<0.0001) 0.71 (0.0002)

Category Fluency-Animals 0.85 (<0.0001) 0.71 (0.0001) 0.85 (<0.0001) 0.88 (<0.0001)

CVLT List A 0.63 (0.002) 0.75 (<0.0001) 0.45 (0.03) 0.83 (<0.0001)

CVLT List B 0.51 (0.02) 0.27 (0.19) 0.24 (0.27) 0.77 (<0.0001)

CVLT Short Delay – Free recall 0.71 (0.0002) 0.54 (0.006) 0.80 (<0.0001) 0.71 (0.0002)

CVLT long delay – Free recall 0.74 (<0.0001) 0.52 (0.01) 0.82 (<0.0001) 0.82 (<0.0001)

CVLT Short Delay – Cued recall 0.69 (0.0004) 0.47 (0.02) 0.74 (<0.0001) 0.63 (0.002)

CVLT long delay – Cued recall 0.53 (0.01) 0.62 (0.001) 0.83 (<0.0001) 0.82 (<0.0001)

CVLT Recognition 0.48 (0.02) 0.29 (0.17) 0.52 (0.01) 0.69 (0.0004)

Digits Span Forward 0.73 (0.0001) 0.61 (0.002) 0.36 (0.10) 0.76 (<0.0001)

Digits Span Backward 0.68 (0.0006) 0.51 (0.01) 0.51 (0.01) 0.57 (0.007)

Perceived memory function 0.66 (0.0008) 0.82 (<0.0001) 0.77 (<0.0001) 0.68 (0.0005)

Women’s Health Initiative Insomnia Rating Scale 0.64 (0.001) 0.87 (<0.0001) 0.83 (<0.0001) 0.65 (0.001)

MOS Short Form 12

 Physical Component 0.80 (<0.0001) 0.62 (0.002) 0.82 (<0.0001) 0.86 (<0.0001)

 Mental Component 0.77 (<0.0001) 0.59 (0.003) 0.48 (0.02) 0.60 (0.004)

Geriatric Depression Scale-Short Form 0.55 (<0.01) 0.27 (0.20) 0.65 (<0.001) 0.43 (0.05)

Note: CVLT = California Verbal Learning Test; MOS = Medical Outcome Study; * Statistically distinct (p<0.05) from the mean correlation for the
telephone to face-to-face sequence via a Scheffe multiple comparisons test
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