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Objective: To investigate the feasibility, safety, and utility
of tablet devices as novel nonpharmacologic tools in
managing older psychiatric inpatients with agitation and dementia. Methods: Thirty-six patients at a
geriatric psychiatry inpatient unit were provided with
tablets when agitated and used various apps on the
tablet related to communication, games, music, web
browser, and photography during their stay. Study staff
documented the frequency, duration, and app usage
history and rated the extent to which agitation improved after tablet use. Results: All participants,
regardless of dementia severity, were able to use apps
and were rated by staff to have clinical benefit. Dementia severity was negatively associated with app
complexity. Age was negatively associated with frequency and duration of tablet use. Conclusion: Tablet
use as a nonpharmacologic intervention for agitation in older adults, including those with severe
dementia, appears to be feasible, safe, and of potential utility. (Am J Geriatr Psychiatry 2016; ■■:■■–■■)
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INTRODUCTION
Behavioral symptoms such as agitation, aggression, and psychosis in individuals with dementia are
associated with significant caregiver stress, frequent
need for institutionalization, increase in healthcare
costs, and higher mortality.1 Antipsychotics and other
pharmacologic approaches for these symptoms have
limited benefit and significant risk of side effects.2
Nonpharmacologic approaches (e.g., individualized
musical experiences, reminiscence, or art therapy) may
be effective; existing guidelines for implementation of
these interventions for managing agitated patients with
dementia recommend an individualized approach
for each patient to identify potential unmet needs and
then targeting these needs to alleviate behavioral
symptoms.3,4 However, such approaches are time and
resource intensive.5
A potential solution may lie in the use of electronic devices, such as tablets. These devices are capable
of delivering a number of the components of
nonpharmacologic interventions for agitation, such as
music, reading, viewing family videos or photographs, and videoconferencing with family members.6
They have been used in clinical settings,7 for managing behavioral symptoms such as screaming and
aggression in patients with autism, with fewer episodes of this behavior occurring with tablet use.8
However, it is not known if these devices are feasible and effective for reducing agitation in patients with
moderate to severe dementia, the population most
likely to exhibit agitation and least likely to have prior
exposure to such devices.
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Therefore, we conducted an open-label study to investigate if persons with dementia would be able to
engage with tablet devices in a safe manner and, if so,
to assess whether there is a relationship between severity of dementia and complexity and type of apps
used. We hypothesized that individuals with lower
levels of cognitive impairment would have greater
levels of tablet engagement, use relatively more challenging apps, and experience a greater staff-rated
reduction in agitation.

METHODS
Study Participants
This longitudinal, open-label study was approved by
the University of California (UC), San Diego Human
Research Protection Program. We recruited participants from the UC San Diego Senior Behavior Health
inpatient unit. For this study, we included only Englishspeaking patients with cognitive impairment (defined
as a Montreal Cognitive Assessment [MoCA] score
≤25). We excluded any participants who did not have
a legally authorized proxy to provide consent. There
were no additional clinical exclusion criteria. We obtained informed consent from 64 potential participants
and their legally authorized proxies. Of these, 36 patients used the tablet at least once during their stay on
the inpatient unit. The remaining 28 patients did not
use the tablet at any point during the inpatient stay,
because they did not exhibit any symptoms that triggered tablet use.
Participants were administered the MoCA and classified as mildly impaired (i.e., MoCA score = 18–25;
N = 13), moderately impaired (i.e., MoCA score = 10–
17; N = 7), or severely impaired (i.e., MoCA score < 10;
N = 16). These patients did not differ from the non–
tablet users in mean age, gender distribution, or level
of education. We did not perform a diagnostic assessment as part of the study protocol.
We documented diagnoses made by inpatient psychiatrists, all of whom were board-certified in geriatric
psychiatry, and faculty of the Department of Psychiatry at UC San Diego. Diagnoses were based on
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision criteria. We noted that most
patients were diagnosed with Dementia, Not Otherwise Specified, whereas one patient had a diagnosis
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of vascular dementia. We also obtained information on
participants’ general likes and dislikes and prior use
of technology from patients and their family members.
This information helped us personalize potential apps
for each patient.
Personalization of Tablet Applications
We used two tablets (second-generation iPads, Apple,
Cupertino, CA) and installed 70 applications (apps)
onto the tablets. All apps were available for free on the
online iTunes (Apple, Cupertino, CA) store and were
selected based on consensus among study staff and volunteers (a list of the apps used in provided in the
Appendix, online). The broad categories of apps were
communication, games, music and musical instruments, video entertainment and recording, web
browser and news, and picture/photograph-viewing
apps. Two study investigators (S.O. and I.V.V.) reviewed all the apps and rated them based on the
number and level of cognitive domains involved. Both
investigators independently assigned each app a complexity score ranging from 1 (low complexity, e.g., an
app [e.g., Amazing Dogs] to view pictures requiring
only passive visual attention) to 10 (high complexity,
e.g., a puzzle-solving app such as Sudoku involving
higher order planning and problem-solving skills). The
investigators then compared scores, and discrepancies were resolved by consensus. Internet-based content
was accessed through the hospital’s protected wireless internet service. No personal data (e.g., login
information, passwords) were stored on the devices.
We also secured each tablet in a heavy-duty silicon case.
Procedure for Using Apps as a
Nonpharmacologic Intervention
When participants demonstrated restlessness or agitation, nurses and/or study volunteers provided them
with a tablet and selected an app based on the preference list for that patient. The decision to initiate tablet
use was based on the clinical judgment of the faculty
and staff. The patient’s tablet use was supervised by
staff, and the type of apps used and the total amount
of time the patient engaged with the tablet were documented. Study staff also rated the magnitude of
reduction in agitation after tablet use on a scale from
1 (no reduction in agitation) to 5 (no longer agitated).
No other alterations to usual care for agitation were
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conducted, and agitation was managed with medications if it persisted.
Statistical Analysis
Tablet use characteristics were compared across dementia severity groups using analysis of variance and
pairwise comparisons used t tests. A one-way analysis of variance was conducted to examine the effect of
severity of cognitive impairment on patterns and characteristics of tablet use variables. Correlational analyses
were performed between tablet use and demographic characteristics of the groups using Spearman’s ρ. The
study p value was set at 0.05. We visually reviewed the
data to ensure there were no missing data among
the 36 persons included in the study.

RESULTS
Table 1 summarizes demographic and tablet use
characteristics of the groups. The average length of stay
was 22 days (range, 7–56 days; standard deviation: 11.8).
Patients in the severely impaired groups had signifi-

TABLE 1.

cantly higher percentage of psychotic symptoms (94%)
than those in the moderately (57%) and mildly impaired (46%) groups. Mood disorders were more
prevalent in the mildly impaired group (92%) compared with the moderately (86%) and severely (31%)
impaired groups.
All patients, even those with severe impairment, used
the tablet apps. All patients tolerated tablet use, and
there were no reports of adverse events or damage to
the tablets by any study participants, including those
with severe impairment while experiencing agitation. Median use of the tablet per patient was three
times during their hospital stay, although there was a
wide range (1–18 times). There were 121 total instances of app use; the five most commonly used apps
were YouTube (used 44 times), Internet browsers (e.g.,
Safari, Chrome; used 31 times), picture-viewing apps
(e.g., Google images, Amazing Dogs; used 15 times),
game/puzzle apps (e.g., Sudoku, backgammon; used
16 times), Pandora (used 9 times), and music-playing
apps (e.g., harp, piano; used 6 times). We noted that
participants typically used apps that engaged one to
two sensory modalities (most commonly touch and
vision) and one to two cognitive domains (most

Demographic and Psychiatric/Medical Characteristics of the Three Impairment Groups Based on MoCA Scores
Total
(N = 36)

Mildly
Impaired
(N = 13)

Demographic characteristics
Mean age, y (SD)
79.9 (8.2)
75.3 (8.3)
Mean education, y (SD)
13.3 (4.2)
13.2 (4.5)
Gender (% female)
61.1
92.3
Prior tablet use experience, N (%)
17 (47)
7 (54)
Prior computer experience, N (%)
13 (36)
8 (61)
Psychiatric characteristics
Frequency of comorbid depression-spectrum
23 (64)
12 (92)
diagnosis, N (%)
Frequency of psychotic symptoms, N (%)
25 (69)
6 (46)
Number of psychotropic medications (SD)
1.8 (1.4)
1.7 (1.3)
Medical characteristics
Mean number of medical comorbidities (SD)
4.91 (2.4)
5.3 (2.9)
Mean number of nonpsychotropic medications (SD)
4.9 (2.5)
4.8 (1.3)
Tablet use characteristics
Median number of instances of tablet use per subject (IQR)
3 (2, 5)
3 (2, 6)
Median number of unique apps used per subject (IQR)
2 (1, 3)
3 (1, 4.5)
Median complexity of apps (IQR)
2.8 (2, 6)
5.3 (2, 8.4)
Mean total amount of time using tablet, min (SD)
101.8 (220.8) 183.8 (350.8)
Mean minutes per instance of tablet use (SD)
18.3 (13.4)
24.0 (19.0)
3.4
3.9
Mean rating of magnitude of reduction in agitation
(average across subject; SD)a

Moderately
Impaired
(N = 7)

Severely
Impaired
(N = 16)

F(df) or
χ2 (df)

p

85.0 (6.1)
13.0 (5.0)
85.7
2 (29)
0 (0)

81.4 (7.4)
13.6 (3.8)
25.0
8 (50)
5 (31)

6 (86)

5 (31)

4 (57)
1.3 (1.1)

15 (94)
2.1 (1.5)

χ2(2) = 8.3
F(2,33) = 0.9

0.02
0.39

4.85 (1.6)
3.7 (1.2)

4.6 (2.2)
5.3 (3.5)

F(2,33) = 0.3
F(2,33) = 0.8

0.75
0.45

F(2,33) = 1.0
F(2,33) = 1.2
F(2,32) = 3.0
F(2,32) = 1.5
F(2,32) = 2.51
F(2,32) = 2.8

0.37
0.54
0.06
0.24
0.09
0.07

2 (1, 3)
4 (3, 5)
3 (1, 3)
2 (1, 3)
3.0 (2.0, 8) 2.14 (1.6, 3.5)
53.3 (59.0) 53.3 (38.0)
19.2 (6.1)
13.0 (7.3)
3.5
2.8

F(2,33) = 4.4
0.02
F(2,30) = 0.05
0.95
χ2(2) = 15.9 <0.001
0.53
χ2(2) = 1.3
χ2(2) = 7.8
0.02
χ2(2) = 13.8

<0.01

Notes: SD: standard deviation; IQR: interquartile range.
a
Subjectively scored by staff member administering tablet use from 1 (no reduction in agitation) to 5 (no longer agitated).
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commonly visual recognition and visual attention). The
median number of unique apps used was two.
Pairwise comparison of groups to study effects of
dementia severity on characteristics of tablet use revealed that relative to patients with mild impairment,
those with severe impairment used significantly less
complex apps (t = 2.27, p = 0.02) and tended to use the
tablet for a shorter length of time (t = 2.05, p = 0.03).
Based on staff ratings of post–tablet use reduction in
agitation, the benefit of tablet use was greatest in the
mildly impaired group compared with patients with
severe impairment (t = 2.45 p = 0.02). When age was
added as a covariate to these three models, the pattern
of results was unchanged.
Correlates of Tablet Use
The total duration of tablet use was negatively correlated with age (ρ = −0.35, p = 0.04). Younger age was
associated with higher staff perception of agitation reduction after tablet use (ρ = −0.47, p < 0.01). Female
patients exhibited lower levels of post–tablet use
agitation/restlessness than male patients, (t = −2.45,
p = 0.02). Other variables (e.g., education, age, or prior
experience using computers/tablets) were not associated with tablet use characteristics.

DISCUSSION
Our study demonstrates preliminary feasibility
and potential positive impact of tablet use as a
nonpharmacologic intervention for agitation in older
hospitalized patients with dementia. To our knowledge, this is the first study to examine such an
intervention in this cohort. There were no reports of
adverse events or damage to the tablet equipment. Consistent with our expectation, all cognitively impaired
groups were able to use tablets; as hypothesized, those
with severe impairment used the least complex apps
for the shortest amount of time. Prior data support the
use of tablets for leisure activities by individuals with
mild cognitive impairment.9 Extending the literature,
we noted that tablet use appeared to be most effective in reducing agitation (as reported by the staff) for
patients with mild impairment. Our findings also add
to a growing body of literature supporting the use of
technology in inpatient psychiatry. Researchers have
demonstrated use of smartphone apps for a range of
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indications including meal control in anorexia10 and
use of smartphone sensors to monitor behavior and
location among patients with schizophrenia.11 Wearable devices such as actigraphs have been used to
quantify psychomotor retardation and behavior among
inpatients with unipolar depression and bipolar
disorder.12 These devices are powerful tools with the
potential to greatly enhance the process of individualizing inpatient care, but it will be important to
generate evidence to both support their use and identify possible adverse outcomes.
Our findings suggest under caregiver supervision,
even persons with severe impairment may use simple
and intuitive apps, especially when they are matched
to each individual’s preferences and level of cognitive function. Tablets can be used to administer apps
targeting distinct cognitive abilities and interests,
thereby providing an individualized treatment approach, which in turn may optimize preserved cognitive
abilities. In general, our participants used the tablet for
just under 20 minutes at a time, suggesting these were
well tolerated. This provides evidence of feasibility as
a nonpharmacologic intervention.
There are several limitations to the current
open-label, proof-of-concept study. This was a
nonrandomized trial with a relatively small sample size
in a single inpatient setting. We did not perform standardized diagnostic assessments or use objective
measures of agitation before and after each episode of
tablet use. Staff members rating post–tablet use agitation were not blinded, and the indicator of change
in agitation was a single subjective rating. The study
design did not permit tracking the rate of refusal
for tablet use or the examination of the duration for
which the therapeutic effect of tablet use persisted. The
small sample size limited our examination of other
factors (e.g., experience with computers or frequency
of psychotic symptoms) that may contribute to app engagement. A larger, well-balanced sample would enable
greater capacity to examine patient-level predictors of
tablet uptake.
These preliminary data are a first step in developing much-needed13 empirical data for clinicians and
caregivers on how to use technology such as tablets
as tools to enhance care and also for app developers
working to serve the technologic needs of this population. Future studies should expand our findings by
including objective measures of agitation measured
before and after tablet use as well as markers of
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improved behavioral change such as a reduction
in the use of psychotropic medication, especially
antipsychotics for agitation. They should also examine
applicability of these findings to noninpatient settings.
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APPENDIX: SUPPLEMENTARY MATERIAL
Supplementary data to this article can be found
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