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Abstract Introduction: Reminiscence therapy has been shown to improve mental health and quality of life in
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dementia; however, reminiscence therapy is often delivered by therapists instead of being
technology-enabled. This study evaluated the preliminary efficacy of Memory Matters (MM), an
iPad reminiscence game onmood, social interaction, quality of life, and behavioral and psychological
symptoms of dementia.
Methods: This pilot study used an experimental design where participants were randomized on a
2:2:1 ratio to three arms: individual MM (one-on-one with an interventionist), group MM (2–3 par-
ticipants per session), or waitlist control. MMwas delivered for 30minutes a session, twice aweek for
six weeks, followed by six-week self-play. Outcomes were assessed at the baseline, six weeks, and
12 weeks by data collectors blinded to group allocation. Data were analyzed using intention-to-
treat analysis and analysis of covariance.
Results: The sample (n 5 80) was 82.1 6 7.8 years in age with 58% female, 15.3 6 3.3 years of
education. Mood did not differ, except for apathetic mood between group MM and control arm at
12 weeks (P 5 .051). Social interaction improved for individual MM compared with group MM
(t5 2.38, P5 .017) and control (t5 2.84, P5 .005) at six weeks, but not 12 weeks. Other outcomes
did not differ.
Discussion: MM improved social interaction and possibly mood. Future studies are needed to eval-
uate the efficacy of MM with a sufficient sample size.
� 2019 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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1. Introduction

Dementia is a global crisis and the 7th leading cause of
death [1]. It is estimated that about 50 million people world-
wide have dementia currently, and the number will reach
74.7 million by 2030 and 152 million by 2050 with nearly
10 million new cases each year [1]. Dementia is a major
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cause for disability and dependency and the cost of caring
for people with dementia exceeded $1 trillion in 2018 and
will reach $2 trillion by 2030 [1]. Dementia negatively im-
pacts mood and quality of life (QoL) [1,2].

Several nonpharmacological treatments have been rec-
ommended as frontline treatments to alleviate dementia
symptoms, including reminiscence therapy [3,4]. Reminis-
cence therapy recalls the life and experiences of a person
with the aim to help the person maintain or improve mental
health [3,4]. Studies have shown that reminiscence therapy
improves cognition [5], depression [6], life satisfaction [7],
behavioral and psychological symptoms of dementia
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(BPSD) [8,9], and communication between family care-
givers and people with dementia [10–12].

Despite the accumulating evidence, a challenge in trans-
lating reminiscence therapy from research to practice is ac-
cess because a therapist is often needed to deliver
reminiscence therapy. This challenge can be overcome us-
ing mobile multimedia and gaming platforms, which led to
the development of Memory Matters (MM), an iPad remi-
niscence app [13]. Gaming platforms such as the MM capi-
talize on the enjoyment of playing games and can help to
offset the considerable time commitments necessary to
train professional staff to deliver reminiscence therapy
[14,15]. Currently, only a few technology-enabled gaming
platforms for delivering therapies in dementia have been
developed [16], showing positive effects on mood and
interaction [17,18].

Another emerging finding from the literature is a poten-
tial differential effect of reminiscence delivery format
[8,9]. Group reminiscence therapy positively affects QoL
in some participants [19–23], whereas personalized
approach may be essential for other participants [17,24].
However, no studies have examined the effects of delivery
format for gaming-based reminiscence. Hence, the purpose
of this experimental study was to evaluate the preliminary
efficacy of MM that was delivered one on one versus in a
group format on mood, social interaction, QoL, and BPSD
in people with dementia.
2. Methods

2.1. Design

This pilot study used an experimental design to
randomize participants on a 2:2:1 allocation ratio to individ-
ual MM (one-on-one), group MM (2–3 participants), or
waitlist control (usual activity and then crossed over to indi-
vidual MM). MMwas delivered by three interventionists for
30 minutes a session, twice a week for 6 weeks, and then par-
ticipants played MM on their own or with facility staff for
another six weeks. Mood, QoL, social interaction, and
BPSD were assessed at the baseline, 6 weeks, and 12 weeks
by data collectors blinded to group allocations. At 6 weeks,
exit interviews were conducted one on one with the partici-
pants and caregivers using a semistructured interview guide.
People with dementia received $20 after completing the
baseline, 6-week, and 12-week data collection ($60 total),
and caregivers received $10 ($30 total). This study was
approved by the University of Minnesota Institutional Re-
view Board.

2.2. Sample
2.2.1. Recruitment and screening
Participants were recruited using a variety of strategies,

including advertisements; study flyer posting and distribution
to senior facilities and community centers; referral from
community partners; and presentations at community and
professional events. Respondents to recruitment were
screened over the phone (~5 minutes) and in person (~30 mi-
nutes) by a trained graduate research assistant (RA).

In-person interview took place at a location convenient to
participants and caregivers who received the consent form in
advance. During the interview, the RA explained the consent
in detail and answered all questions. Afterwards, the RA as-
sessed the participant’s capacity to consent using the UCSD
Brief Assessment of Capacity to Consent. If deemed to have
the capacity to consent, potential participants signed their
own consent forms. Otherwise, they signed assent and fam-
ily caregivers signed surrogate consent. Consent was also
obtained from family and professional caregivers.

2.2.2. Eligibility criteria
The inclusion criteria for people with dementia were

English-speaking; diagnosis of dementia confirmed by
healthcare providers; stable on dementia medication(s) for
at least 1 month (no dosing changes in the past month); hav-
ing an identified caregiver; and signed informed consent or
surrogate consent/assent. The inclusion criteria for care-
givers were English-speaking; 21 years of age or older;
and self-identified as the family caregiver or direct care pro-
vider for a potential participant. Direct care providers are
defined as interacting with potential participants at least 3
times per week for at least 3 months and signed informed
consent. There were no exclusion criteria.

2.2.3. Sample size and power
A repeated-measures analysis of covariance (ANCOVA)

was utilized to capitalize on the experimental design. Sample
sizewas determined using power analysis procedures [25]. To
identify a medium statistical effect (standardized regression
coefficient5 .15) at an alpha level of .05 and statistical power
of .80, a sample size of 97 peoplewith dementia was required.
2.3. Setting

All data collection and intervention delivery took place in
a private room at the participant’s residence. Data collection
with family caregivers or direct care providers was conduct-
ed immediately after the participant interview either in per-
son or over the phone.
2.4. MM intervention

MM was developed to engage people with dementia in
interactive activities designed to tap their long-term mem-
ories [20]. These games can be played in “solo mode” or “so-
cial/group mode” where people with dementia can play the
games solo (individual MM) or with others (group MM).
MM is a simple matching game and has hundreds of colorful
images of well-known objects (e.g., toys, tools, foods), pets
and animals, locations, clothing and fashion, fads, places,
and historical events that were well known or part of the
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common culture from 1930s to 1960s. Images, sounds, and
music are intended to help “trigger” autobiographical mem-
ories. After each match is made, a “Did you know” screen
appears and is designed to promote recall, reflection, and
reminiscing. A “Side Show” option makes it possible to
click through the images without playing the game and a
“My Memories” option makes it possible to create games
or slide shows using personal and family photos.
2.5. Study procedures
2.5.1. Staff training
Our staff included one primary and two substitute inter-

ventionists and two graduate RAs. All staff were trained
by the investigators using the study protocol before imple-
mentation. The primary interventionist further trained the
substitute interventionists via on-site training which
included demonstrations, observations, and return demon-
strations until they reached 100% agreement in intervention
delivery. Two RAs were hired because the first RA graduated
three months before the completion of the study. In addition
to investigator training, the second RA was trained by the
first RA until they reached 100% agreement in protocol im-
plementation. The RAs recruited and screened participants
for eligibility, were blinded to participant’s group assign-
ments, and collected outcome data. Continuing training
was provided through weekly meetings, semiannual booster
training, and whenever there was a protocol change.

2.5.2. Randomization
A random assignment scheme was created before recruit-

ment. Randomization was completed via a priori list gener-
ated from http://randomizer.org on a 2:2:1 allocation ratio.
Randomization scheme was placed inside 100 opaque en-
velops that were sequentially numbered and stored in the in-
terventionist’s office.

2.5.3. Data collection
Baseline data collection was conducted either after the in-

person interview on the same day or scheduled for another
time, whichever was convenient to the participants. Each
data collection session took 1–2 hours to complete. The
RAs confirmed the appointments or reminded the partici-
pants of the appointments 1–4 days before a scheduled inter-
view. The RAs reached out to the participants within
24 hours of a missed interview to reschedule. On completing
baseline data collection, participants and their family care-
givers or facility staff were formally enrolled in the study.

On enrollment of a participant, the primary interven-
tionist opened the envelope to reveal a participant’s group
assignment to one of three groups: MM Individual, MM
Group, or control and recorded the assignment on the
randomization scheme. The investigators and RAs were
blinded to participants’ group assignments. Outcomes
were assessed again at 6 and 12 weeks by the RAs.
2.5.4. Delivery of assigned activity
Within two weeks of baseline data collection, the partic-

ipants started their assigned activity. In the first session, the
interventionist introduced MM to the participant and his/her
family caregivers or direct care provider through demonstra-
tion and discussion, and then delivered the intervention to
the participant. Participants in the individual MM arm
received an iPad and an interventionist met with them one
on one to play the game together for 30 minutes, twice per
week for 6 weeks. Participants in the group MM arm played
MM with others in a group led by an interventionist for
30 minutes, twice per week for 6 weeks.

In a session, the interventionist asked the participant(s) to
select a game such as pets and animals. After a match is
made, the interventionist read the “Did you know” screen
message before clicking on the Next button. When a partic-
ipant expressed that he/she was done with the game (such as
telling the interventionist or showing no longer interested),
then the interventionist asked him/her to pick another
game. In group MM, the participants took turns to select
the game and agreed to play the selected game. In a typical
session, the participant(s) played an average 2–3 games.

After six weeks, an iPad with MM was left with the par-
ticipants in the individual MM arm who were encouraged to
play as many times as possible alone or with others. For par-
ticipants in the group MM arm, an iPad was given to the ac-
tivity director who was trained by the interventionist to
continue group MM in his/her facility for 6 weeks. Partici-
pants in the control arm continued care as usual for 12 weeks
and then received individual MM for 6 weeks.
2.6. Outcomes and their measures

The study outcomes included mood (primary outcome),
QoL, social interaction, and BPSD (secondary outcomes).
Demographics and cognition were measured at the baseline
and controlled as covariates when appropriate.

2.6.1. Mood
Mood was assessed using the Alzheimer’s Disease and

Related Dementia Mood Scale (AMS). The AMS measures
five moods (hostile, apathetic, sad, contented, and spirited)
in people with dementia. A caregiver was asked to rate 34
measures of moods from 1 (never exhibited) to 5 (always ex-
hibited) to derive a total score for each mood. The scores
range from 8 to 40 for hostile mood, from 5 to 25 for
apathetic mood, 4 to 20 for sad mood, 5 to 25 for contented
mood, and 12 to 60 for spirited mood. Higher scores indicate
a higher level of a particular mood. The AMS has an inter-
rater reliability of 0.78–0.85 and an internal consistency of
0.73–0.92. It takes five minutes to administer [26].

2.6.2. Quality of life
Participants rated their perceived QoL on the widely used

Cantril QoL ladder (QoL ladder). Although there is no estab-
lished psychometrics for theQoL ladder, it has been one of the

http://randomizer.org
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� Excluded from analysis (n=0)

Fig. 1. Enrollment flow diagram.
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most widely used QoL measures. The QoL ladder is scored
from 0 to 100 with higher scores indicating better QoL [27].

2.6.3. Social interaction
Social interaction was measured using the Pleasant

Events Schedule–AD (PES-AD short version) which has
20 items of events. The caregivers are asked to first rate
how many times an event happened in the last month (fre-
quency) for participants and then how much the participants
enjoy the activity. Items are rated according to their fre-
quency during the past month and how much they enjoy
the activity. The frequency is rated as 0 (not at all), 1 (1 to
6 times), or 3 (7 or more times). Enjoyment was rated as
0 (not at all), 1 (somewhat), and 2 (a great deal). An overall
summary score assessing frequency of engagement in enjoy-
able activities is generated by multiplying the frequency and
enjoyment scores for an item and summed to derive a total
score (range from 0 to 80). The PES-AD has demonstrated
excellent reliability and validity. This measure takes about
five minutes to administer [28].

2.6.4. BPSD severity
BPSD was measured using the Neuropsychiatric Inven-

tory Questionnaire Caregiver (NPI-Q). The NPI-Q asks the
caregiver to rate the presence of 12 symptoms. For the symp-
toms that are present, the caregiver further rates the severity
of the symptom from 1 (mild) to 3 (severe). The total scores
for severity range from 0 to 36 and for caregiver distress
from 0 to 60 with higher scores indicating more severity
and distress. The NPI-Q has a Cronbach’s a 5 0.756 and
test-retest reliability of 0.99. It takes about five minutes to
administer [29].



Table 1

Characteristics of the study sample

All (N 5 80) Group MM (n 5 32) Individual MM (n 5 32) Control (n 5 16) P value

Sex .794

Male 34 (43%) 15 (47%) 13 (41%) 6 (38%)

Female 46 (58%) 17 (53%) 19 (59%) 10 (63%)

Age (years) 82.1 6 7.8 (62–98) 81.7 6 7.7 (67–94) 80.7 6 7.0 (67–91) 85.6 6 10.0 (62–98) .112

Education (years) 15.3 6 3.3 (8–24) 15.9 6 3.8 (8–24) 15.2 6 2.97 (10–22) 14.3 6 2.7 (12–20) .291

Baseline MMSE 17.5 6 6.7 (6–29) 16.1 6 7.3 (6–29) 18.6 6 5.8 (6–28) 18.3 6 7.0 (6–29) .280

NOTE. Number and frequency for categorical variables; mean 6 SD (range) for continuous variable. Percentages may not sum to 100% due to rounding.

Abbreviations: MM, Memory Matters; MMSE, Mini–Mental State Examination.
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2.6.5. Covariates
Age, gender, and education were assessed at the baseline.

Cognition was measured with the Mini–Mental State Exam-
ination (MMSE) at baseline.

2.7. Data analysis

Intention-to-treat analysis was applied. After data cleaning
to confirm data entry accuracy, the extent of missing data was
first evaluated. Overall missing data were ,1%. Descriptive
statistics were performed with means and standard deviations
for continuous variables and frequency for discrete variables
and ensure the statistical assumptions for the tests were met.
ANCOVAswere used to test for group differences at the base-
line. ANCOVAs controlling for covariates were calculated us-
ing Proc GENMOD and Proc MIANALYZE in SAS were
used to test for between group differences. Mean differences
in outcomes at six and 12 weeks were tested after adjusting
for their baseline values and covariates.

3. Results

Among134potential participants, 54did notmeet the eligi-
bility criteria and 80were enrolled in the study (Fig. 1). Thirty-
two participants were randomized to the groupMMarm, 32 to
the individualMMarm, and 16 to the control arm.The average
age of the participants (n5 80)was 82.16 7.8 yearswith 58%
female and 15.3 6 3.3 years of education. Their average
Table 2

Comparison of baseline descriptive statistics on outcomes among groups

All (N 5 80) Group MM (n 5

Mood

Apathetic 11.7 6 2.9 12.1 6 3.2

Content 17.7 6 4.7 16.7 6 4.9

Hostile 14.0 6 4.8 14.6 6 4.9

Sad 6.6 6 2.8 7.0 6 3.3

Spirited 37.1 6 9.7 36.8 6 10.5

QoL 83.4 6 18.4 80.3 6 19.7

Social interaction 37.2 6 14.6 34.9 6 13.2

BPSD

Number 3.7 6 2.6 4.1 6 2.5

Severity 5.6 6 4.9 7.7 6 6.2

Caregiver distress 6.5 6 6.3 6.6 6 4.6

NOTE. The numbers represent mean 6 SD.

Abbreviations: MM, Memory Matters; BPSD: Behavioral and psychological sy
baseline MMSE score was 17.56 6.7. There were no signif-
icant differences in demographics and cognition among the
three groups (Table 1).

At baseline, the participants reported often having
contented mood (17.7 6 4.7) and feeling spirited
(37.1 6 9.7), occasionally to sometimes having apathetic
(11.7 6 2.9) moods, and occasionally feeling sad
(6.6 6 2.8) and hostile (14.0 6 4.8). Their baseline QoL
was high (83.4 6 18.4) and social interaction was moderate
(37.2 6 14.6). The participants exhibited an average
3.7 6 2.6 BPSD at a severity of 5.6 6 4.9 at the baseline.
There were no significant differences in these outcomes at
baseline among the three groups (Table 2).

There were no significant differences in mood among the
three groups at six and 12 weeks (Table 3). There was a trend
of reduced apathetic mood among participants in the group
MM arm at 12 weeks in comparison with the control group
(P 5 .051).

There were significant group differences in social interac-
tion at six weeks. The individual MM arm reported better so-
cial interaction than both the group MM arm (P5 .017) and
the control arm (P 5 .005) at six weeks (Table 3). This dif-
ference was no longer significant at 12 weeks. There was no
difference in social interaction between the group MM and
control arms at 6 or 12 weeks. There were no significant
group differences on QoL and BPSD among the three
arms at 6 and 12 weeks (Table 3).
32) Individual MM (n 5 32) Control (n 5 16)

11.5 6 3.0 11.3 6 1.9

18.7 6 4.1 17.7 6 4.6

13.2 6 3.9 14.7 6 5.8

6.0 6 1.9 6.9 6 3.0

37.8 6 9.7 36.2 6 8.0

85.5 6 18.2 85.5 6 14.8

39.8 6 14.8 36.3 6 15.8

3.1 6 2.4 3.9 6 2.9

5.5 6 6.6 6.3 6 5.7

4.5 6 4.4 5.9 6 5.9

mptoms of dementia; QoL, quality of life.



Table 3

Group differences in outcome at 6 and 12 weeks

6 weeks 12 weeks

Mean 6 SD t (P value) Mean 6 SD t (P value)

Mood

Apathetic

Individual versus Group 20.78 6 0.65 21.19 (.23) 0.26 6 0.66 0.39 (.69)

Individual versus Control 20.48 6 0.74 20.65 (.52) 21.32 6 0.78 21.69 (.09)

Group versus Control 0.30 6 0.80 0.37 (.71) 21.58 6 0.81 21.95 (.051)*

Contented

Individual versus Group 0.78 6 0.88 0.89 (.37) 0.65 6 0.85 0.77 (.44)

Individual versus Control 1.29 6 1.06 1.22 (.22) 1.50 6 0.98 1.53 (.13)

Group versus Control 0.50 6 1.08 0.47 (.64) 0.85 6 1.04 0.82 (.41)

Hostile

Individual versus Group 20.78 6 0.80 20.98 (.33) 20.02 6 0.84 20.02 (.98)

Individual versus Control 20.70 6 0.97 20.73 (.47) 20.61 6 1.02 20.60 (.55)

Group versus Control 0.08 6 0.98 0.08 (.94) 20.59 6 1.03 20.57 (.57)

Sad

Individual versus Group 20.73 6 0.61 21.20 (.23) 20.09 6 0.60 20.16 (.87)

Individual versus Control 21.03 6 0.71 21.45 (.15) 20.80 6 0.69 21.16 (.25)

Group versus Control 20.31 6 0.73 0.42 (.67) 20.71 6 0.74 20.96 (.34)

Spirited

Individual versus Group 1.62 6 1.54 1.05 (.29) 0.97 6 1.47 0.66 (.51)

Individual versus Control 1.64 6 1.86 0.88 (.38) 2.32 6 1.80 1.29 (.20)

Group versus Control 0.02 6 1.89 0.01 (.99) 1.35 6 1.84 0.74 (.46)

QoL

Individual versus Group 22.71 6 5.04 20.54 (.59) 23.57 6 4.09 20.87 (.38)

Individual versus Control 24.59 6 5.61 20.82 (.41) 21.12 6 4.93 20.23 (.82)

Group versus Control 21.88 6 5.92 0.32 (.75) 2.45 6 5.03 0.49 (.63)

Social interaction

Individual versus Group 5.41 6 2.27 2.38 (.017)* 1.43 6 2.70 0.53 (.60)

Individual versus Control 7.78 6 2.75 2.84 (.005)y 1.20 6 3.30 0.36 (.72)

Group versus Control 2.37 6 2.83 0.84 (.40) 20.23 6 3.35 20.07 (.95)

BPSD

Number of BPSD

Individual versus Group 0.32 6 0.47 0.67 (.50) 0.18 6 0.58 0.32 (.75)

Individual versus Control 0.32 6 0.57 0.56 (.58) 0.74 6 0.73 1.02 (.31)

Group versus Control 0.00 6 0.58 0.00 (.99) 0.56 6 0.73 0.76 (.45)

BPSD Severity

Individual versus Group 0.50 6 0.85 0.59 (.56) 20.06 6 0.90 20.06 (.95)

Individual versus Control 0.51 6 0.99 20.52 (.60) 1.00 6 1.11 0.90 (.37)

Group versus Control 0.01 6 1.04 0.01 (.99) 1.06 6 1.14 0.93 (.35)

Caregiver distress

Individual versus Group 0.20 6 1.23 0.16 (.87) 0.26 6 1.37 0.19 (.85)

Individual versus Control 20.16 6 1.46 20.11 (.91) 0.93 6 1.68 0.56 (.58)

Group versus Control 20.36 6 1.48 20.24 (.81) 0.67 6 1.66 0.40 (.69)

NOTE. The analyses were adjusted by baseline values, age, education, gender, and cognition at the baseline.

Abbreviations: Individual, Intervention was delivered by the interventionist to the participants one-on-one; Group, Intervention was delivered by the inter-

ventionist in a group of participants; Control, Control group; BPSD, Behavioral and psychological symptoms of dementia; QoL, quality of life.
*.05.
y
.005.
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4. Discussions

This pilot study showed that MM did not significantly
improve mood except for a trend towards significance on
contented and apathetic moods at 12 weeks. The lack of sta-
tistical significance is attributable to our small sample size
because our power analysis indicated that a sample size of
97 participants is required to identify a medium statistical ef-
fect (standardized regression coefficient5 0.15) at an alpha
level of .05 and 80% power [25]. However, we were not able
to enroll more participants because of the lack of financial
resources.

Both the participants and caregivers reported that MM
was fun, easy, and enjoyable, and caregivers further reported
improved mood in the participants. The quantitative and
qualitative findings together suggest that reminiscence ther-
apy likely positively influences mood, especially apathetic
moods, which is consistent with the literature [14]. The
dose of delivered MM appears to play a role as well. We
did not find an effect on mood at six weeks but a trend
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towards significance at 12 weeks, indicating that there might
be a “minimum” dose for reminiscence therapy—a direction
for future research.

Our study showed that one-on-one MM significantly
increased social interaction over the 6-week guided period,
but not at 12 weeks. This finding may be explained by the
presence of the interventionists to play MM together. During
the follow-up self-play period, MMwas rarely played by the
participants themselves. This finding suggests that the pres-
ence of another person such as a family member is essential
for engaging people with dementia in reminiscence.
Technology-enabled reminiscence such as MM may reduce
the need for professionally trained reminiscence therapist,
but is not sufficient by itself to motivate people with demen-
tia to self-initiate its use. In addition, the existing studies
rarely used social interaction as a primary outcome [14].
Future research should consider using social interaction as
the primary outcome of reminiscence therapy when reminis-
cence therapy is to be delivered one on one.

Another interesting finding from our study was a poten-
tial differential effect of MM delivery formats, showing an
effect of group MM on apathetic mood. Group MM may
affect apathetic mood by increasing engagement. While pre-
vious studies have not examined the effects of delivery
format on mood, group reminiscence therapy was found to
positively affect QoL [19–23].

Although a recent systematic review found that reminis-
cence therapy reduced depression and BPSD as well as
improved QoL [30], our study showed that MM did not
significantly affect QoL and BPSD because of small sample
size. In our study, the planned sample size was 97. However,
once enrollment began, it quickly became evident that reach-
ing the target recruitment goal was not feasible. Both the
number and actual enrollment of eligible participants were
considerably lower than expected, so we expanded our re-
cruitments to a 45-mile radius from the university. While
such an effort helped to boost enrollment, the cost for deliv-
eringMM substantially increased due to increased travel and
coordination efforts for the interventionists. Although we
reallocated resources to recruitment and intervention deliv-
ery solely, we ran out of funding and were only able to
meet 82.5% of our enrollment goal. Furthermore, the lack
of effect on QoL may be explained by a ceiling effect
because our participants rated their QoL high at baseline.

Our study has several strengths. The MM is an innova-
tive iPad-based app reminiscence therapy that can be im-
plemented individually or in a group without requiring
training in reminiscence therapy. Using dementia as an in-
clusion criterion resembles real life and increases the
generalizability of our findings. On the other hand, demen-
tia is a clinical syndrome with many different etiologies,
which limits the rigor of our study. Our findings are further
limited by its small sample size, lack of adjustment for
multiple comparisons, and use of usual care as control
due to lack of resources. Hence, the results need to be in-
terpreted with caution.
5. Conclusion

This study provided a model of gaming-based reminis-
cence which can be implemented by lay-person and may
improve mood and social interaction in people with demen-
tia. Gaming-based reminiscence increases the potential
translation of reminiscence therapy from research to prac-
tice. Future studies are needed to test MM’s effects with a
sufficient sample size.
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RESEARCH IN CONTEXT

1. Systematic review: The authors reviewed the litera-
ture using traditional sources such as PubMed,
meeting abstracts, and presentations. Reminiscence
therapy has been shown to improve mental health
and quality of life (QoL) in dementia; however, it
is often delivered by therapists. Emerging studies
showed that technology-enabled reminiscence
improved QoL in dementia. However, only a few
products have been developed. We have developed
an iPad app called Memory Matters to deliver
reminiscence to people with dementia.

2. Interpretation: Our findings show that Memory Mat-
ters could improvemood and social interaction in peo-
ple with dementia. Technology-enabled reminiscence
such as Memory Matters increases the translation of
reminiscence therapy from research to practice.

3. Future directions: This study provided a model of
gaming-based reminiscence which can be im-
plemented by lay-person. Future studies are needed
to test the effects of technology-enabled reminis-
cence at sufficient sample size and identify means to
better engage people with dementia.
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