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network connectivity: 1) caregivers desired increased engage-
ment of other caregiving network members; 2) communica-
tion/information management across caregiving networks
added to caregiving burden; 3) neighbors/friends were critical
caregiving network members for ancillary caregiving activ-
ities; 4) distance caregivers lacked involvement but desired
increased involvement; 5) caregiving networks had strong con-
nectivity at initial AD onset, but disengaged over time.
Conclusions:AD caregivers regularly function within networks
with varied degrees of connectivity. Needs specific to
improving network connectivity vary based on differences
in structure/access including geographic location, AD/care-
giving stage, existing networks, and ancillary caregiver avail-
ability. HIT designed to “fit” AD caregiver experiences and
situations has potential to shift the current AD caregiving
paradigm from individual-based “primary” AD caregiver to
technology-mediated AD caregiving teams, potentially
reducing burden and stress and improving AD patient
outcomes. References: 1. Gitlin LN, Marx K, Stanley IH, Hodgson
N. Translating evidence-based dementia caregiving interventions
into practice: State-of-the-science and next steps. The Gerontologist.
2015:gnu123. 2. Godwin KM, Mills WL, Anderson JA, Kunik ME.
Technology-driven interventions for caregivers of persons with de-
mentia a systematic review. American journal of Alzheimer’s disease
and other dementias. 2013;28(3):216-222. 3. Wolff JL, Darer JD,
Larsen KL. Family Caregivers and Consumer Health Information
Technology. Journal of general internal medicine. 2016;31(1):117-
121. 4. Gaugler JE, MendiondoM, Smith CD, Schmitt FA. Secondary
dementia caregiving and its consequences. American Journal of Alz-
heimer’s Disease & Other Dementias�. 2003;18(5):300-308. 5.
Koehly LM, Ashida S, Schafer EJ, Ludden A. Caregiving net-
works—Using a network approach to identify missed opportunities.
The Journals of Gerontology Series B: Psychological Sciences and So-
cial Sciences. 2015;70(1):143-154. 6. Carayon P, Wetterneck TB,
Rivera-Rodriguez AJ, et al. Human factors systems approach to
healthcare quality and patient safety. Appl Ergon. 2014;45(1):14-25.
7. Schulz R, Wahl H-W, Matthews JT, Dabbs ADV, Beach SR, Czaja
SJ. Advancing the aging and technology agenda in gerontology. The
Gerontologist. 2014:gnu071. 8. Czaja SJ, Valente TW, Nair SN, Villa-
mar JA, Brown CH. Characterizing implementation strategies using a
systems engineering survey and interview tool: a comparison across
10 prevention programs for drug abuse and HIV sexual risk behavior.
Implementation Science. 2016;11(1):70. 9. Salas E, Cooke NJ, Rosen
MA.On teams, teamwork, and teamperformance:Discoveries and de-
velopments. Human factors. 2008;50(3):540-547.
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Background:Assistive robotics are being produced to improve the
quality-of-life for people with Alzheimer’s disease (AD), including
aid in activities of daily living. Recently, computer programs based
on the statistics of human dialogue have been shown to reduce the
cost of hand-crafting complex dialogue systems. Of these, one
increasingly popular approach is the partially-observable Markov
decision process (POMDP). Here, dialogue is represented as statis-
tical relationships between observations (i.e., the words spoken and
other linguistic/acoustic aspects of speech), unknown states (e.g.,
the participant’s current level of confusion), and actions that can
be performed (i.e., the computer’s own speech output). We have
recently built POMDPs to detect and avoid trouble-indicating be-
haviors (TIBs), with 82% and 96.1% accuracy, respectively, in
the speech of peoplewith AD.Methods:We are developing software
that uniquely embodies TIB detection, avoidance, and recovery in
dialogue within an on-line assistive robot, called Ludwig. Twelve
individuals with AD have been recruited from a clinical care part-
ner. In each of three sessions, participants describe a series of pho-
tographs shown on a tablet computer, and answer questions posed
by an interviewer. In the first session, the interviewer is a human
volunteer. The second session replaces themwith the robot Ludwig,
controlled remotely. In the third session, we use a completely auto-
mated system based on recent work to avoid confusion. Results:At
the time of the conference, all three sessions will have been
completed for each participant. Preliminary qualitative analysis in-
dicates broad interest in the project, and in Ludwig specifically, but
issues related to attention and executive function in participants
remain a challenge. Conclusions: Success with the task varies
directly with the cognitive status of the older adult with AD, as
measured by a mini-mental state exam. Future work must focus
on extra-linguistic means of interaction to focus the attention of
the older adult with AD. References: 1. Brodaty H, Connors MH,
Xu J, Woodward M, Ames D, Group PS. The course of neuropsychi-
atric symptoms in dementia: A 3-year longitudinal study. Journal of
the American Medical Directors Association. 2015;16(5):380-387.
2. Sadak TI, Katon J, Beck C, Cochrane BB, Borson S. Key neuropsy-
chiatric symptoms in common dementias: prevalence and implications
for caregivers, clinicians, and health systems. Research in gerontolog-
ical nursing. 2014;7(1):44. 3. Steinberg M, Shao H, Zandi P, et al.
Point and 5-year period prevalence of neuropsychiatric symptoms in
dementia: the Cache County Study. International journal of geriatric
psychiatry. 2008;23(2):170. 4. Gitlin LN, Kales HC, Lyketsos CG.
Nonpharmacologicmanagement of behavioral symptoms in dementia.
JAMA. 2012;308(19):2020-2029. 5. Kales HC, Gitlin LN, Lyketsos
CG. State of the Art Review: Assessment and management of behav-
ioral and psychological symptoms of dementia. BMJ: British Medical
Journal. 2015;350.
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Background:Recorded changes in the language and speech of aging
individuals offer a new means of quantifying neurodegeneration.
By analyzing linguistic features such as parts-of-speech, word
length, word frequency, and acoustic variables, automated tech-
niques in computational linguistics make it possible to classify
groups of differing linguistic ability. Methods:We extract features
from audio recordings, and their respective transcripts, of partici-
pants recalling the narrative of Cinderella. These features identify
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significant characteristics for each of four populations: aphasic
stroke (ST; N¼19), primary progressive aphasia (PPA; N¼11),
mild cognitive impairment and Alzheimer’s disease (MCI/AD;
N¼9 and N¼2, respectively), and healthy elderly controls (CT;
N¼26). We then use these features to train a machine-learning clas-
sifier to correctly distinguish healthy individuals from patients (CT
vs. ST+PPA+MCI), MCI/AD patients from STand PA patients, and
controls from each individual patient group (e.g., CT vs. ST). Re-
sults: Our decision tree model is able to classify CT versus
ST+PPA+MCI with 76.1% accuracy. We classify controls from
MCI/AD patients with 89.2% accuracy, controls from PPA with
91.9% accuracy, and controls from stroke patients with 71.1% ac-
curacy. Finally, the MCI/AD patients versus the combined stroke
and PPA groups were classified with 80.5% accuracy. Word length
and filled pauses were found to serve as prominent features in iden-
tifying pathology; however, when comparing controls and the MCI/
AD group, acoustic features were selected more often than for the
other populations’ feature sets. Conclusions: Binary classification
between groups was between 13% and 21% more accurate than
baseline values, and 4-way classification was 14.9% better. It ap-
peared that linguistic features yielded better predictions than did
the addition of acoustic features. Ongoing work aims to explain
these phenomena and further evaluate the possible use of speech
to serve as diagnostic criteria.
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Background:Drawing, such as a pair of interlocking pentagons, is a
useful measurement to evaluate visuospatial abilities and executive
functions for people with cognitive impairment. With advancement
of technology, all personal drawing behaviour can be real-time
captured with digital platforms. Digital ClockDrawing Test is a typical
case of technological application with real-time capturing on clock
drawing. However, drawing a clock may be difficult for those who
did not officially receive education. We proposed digital analytics on
tic Regression Model on Drawing Features and Behaviour for the

AD

N¼67

entagons 50 (74.6%)

agons 11 (16.4%)

10 angles 14 (20.9%)

shape 2 (3.0%)

viour:

by a shaking hand 10 (14.9%)

e of the first pentagon mean (SD) 4.7 (1.41)

ns: AD: Alzheimer’s disease; SD: Standard Deviation.

dds ratios and p-values were calculated using logistic regression.
a simple drawing platform, and hypothesized that this platform can
be used for preliminary screening for dementia. Methods: Patients
with Alzheimer’s disease (AD) and Montreal Cognitive Assessment
(MoCA) score below 22 were recruited from the Geriatric Research
Clinic, and subjects without AD and with MoCA score at least 22
were recruited from the Osteoporosis Research Centre. An automated
scoring platform for interlocking pentagons was developed. All draw-
ing behaviour was digitalized as spatial and temporal data, such as the
time of drawing for each line, hesitationmoments between the drawing
lines. Some features of the drawing image were automatically identi-
fied, including overlapped and closure pentagons, asymmetric shape,
and irregular line by a shaking hand. All time and image features be-
tween AD and control were compared by T-test or Chi-square test.
Multivariate logistic regression model was fitted as the predictors on
AD. Results: A total of 93 subjects were recruited, and 67 of them
(72%) were AD patients. The mean age of AD patients was 79.7
(SD¼5.4), and with average 11.2 MoCA scores (SD¼4.9). In the 26
subjects without AD, the mean age was 82.7 (SD¼3.4), and with
average 24.4 MoCA scores (SD¼1.7). Compared with control sub-
jects, AD patients are less capable of drawing 10 angles in the inter-
locking pentagon (20.9% vs 57.7%) (OR¼4.86 95% CI [1.47-
16.12], p¼0.010); and longer drawing time on the first pentagon (4.7
vs 3.8 seconds) (OR¼2.09 95% CI [1.25-3.50], p¼0.005) [Table 1].
Conclusions:Analytics on the digital behaviour of simple drawing is
an effective method for dementia screening. Further investigation
with machine learning techniques may increase data interpretability
and potentially enhance the diagnostic accuracy for dementia
screening.
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Background:Research on the use of technical solutions developed to
reduce caregiver burden in dementia is urgently needed to improve
the user benefit. One specific type of assistive technology that has
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