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1 Executive Summary

This was a pilot study aimed at identifying whether use of the Memory Lane Games app, in particular
the individualised version, was associated with any changes in quality of life (QoL) of persons with
dementia (PWD) and/or their main carers. In additional, impacts on communication and any
unanticipated effects were examined. The methodology was scrutinised for its suitability in a larger,

future trial.

An open invitation was extended to residents of the Isle of Man via the media and community
organisations. Participants had to be diagnosed with mild/moderate dementia, 65 years of age or over
and not suffering from severe depression. Twelve pairs of PWD plus carer were recruited and data
was collected by questionnaire and interview at baseline, week 13 and week 26. The questionnaires
used were the MMSSE, the CDR, the DEMQOL, the C-DEMQOL and the Holden Communication Scale

(HCS). Data collection was completed in November 2022.

The results must be viewed in light of the small sample size but we have summarized here some of

the main findings, which are mixed.

Intervention participants showed a small decrease in their median CDEMQOL score at week 26 but a
slight increase in their median DEMQOL score. Control participants showed a slight increase in their
median CDEMQOL score by week 26 while there was a large drop in median DEMQOL score.
Participants with high adherence to playing the app over the study period show a moderate decrease
in their median CDEMQOL score, but a similar level of increase in the DEMQOL scores. However,

participants with low adherence exhibit a small decrease in both CDEMQOL and DEMQOL scores.

Participants with a positive sentiment towards the app in the qualitative data exhibited a moderate
decrease in median DEMQOL scores by week 26 but a small increase in CDEMQOL scores. No-one had
a negative sentiment but those who were neutral had a moderate increase in DEMQOL scores and a

small decrease in CDEMQOL scores.

Participants who felt the app had impacted their communication positively showed a small increase
in the median CDEMQOL scores but a moderate decrease in DEMQOL score. Those who felt the app
had not impacted communication showed a moderate decrease in both CDEMQOL and DEMQOL

scores.

Those participants who played a higher number of games per week showed a moderate drop in
median CDEMQOL score but there was a large drop in CDEMQOL score for those who played a low
number of games. Despite this decline in carer QoL among those who used the app consistently, 66%

of carers believed that the time spent using the app was worthwhile, with 2 of them finding it very

4
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worthwhile and 33% of carers reported that the app had a positive impact on the PWD’s thinking
abilities. Communication was a common theme that emerged in the semi-structured interviews, and
42% of carers believed that the app had helped them communicate more with their loved one, 58%
believed it had helped the PWD communicate more and none of the carers reported that the app had

led to a decrease in communication.

This pilot study has generated a lot of preliminary data which raises interesting hypotheses for further
study. The questionnaires used in the study proved useful for this group of participants. Many
comments were obtained which could help to improve the app and its functions and also perhaps

target it at those most likely to benefit.
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2 Results

2.1 Sample characteristics

Table 1 summarises the demographics and characteristics of the study sample. Listing of the data is

not included due to the small sample which may render participants identifiable.

A sensitivity analysis was performed to assess the potential impact of individual participants on the
overall results. After careful consideration, it was determined that the personal circumstances of a
particular participant and their carer had significantly changed during the study period and this was
likely to have a significant effect on the quality of life and communication outcome measures

(CDEMQOL, DEMQOL, and HCS). As a result, this participant was removed from most of the analyses.

Variable PWD (n) Carer (n)
Treatment
Intervention 8 8
Control 4 4
Sex
Male 8 2
Female
Age
<60
61-70
71-80
>81
Years diagnosed
<2
22
Diagnosis
Dementia
Vascular Dementia
Lewy Body
Alzheimer’s
Mixed Dementia
Cohabit?
Yes 7
No 5

Table 1. Sample demographics and characteristics summary (this includes all participants)
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2.2 CDR and SMMSE categorisations

As the two dementia ratings used different categorisations, severity categorisations were normalised.
Ultimately SMMSE scores were used to determine severity throughout the study and to determine

participant eligibility.

SMMSE
Categorisations
Score Category

30- Maybe
25 normal
24- Mild /

21 Early

21- Moderate
10

9-0 Severe
Table 2. Original SMMSE dementia categorisations (Molloy & Clarnette, 1999)

CDR Categorisations
Score Category

0 None

0.5 Questionable
1 Mild

2 Moderate

3 Severe

Table 3. Original CDR categorisations (Schmidt, 2014)

Study Categorisations
Category CDR score SMMSE score
Questionable 0.5 30-25
Mild 1 24-20
Moderate 2 19-10
Severe 3 9-0

Table 4. Normalised dementia severity categorisations.

2.3 CDR and SMMSE comparisons

The SMMSE categories can be seen in Table 5. Categorisations remained the same at the end of the
study period in 75% of cases. In 17% of cases the severity of dementia reduced and in 8% of cases it
increased. It is widely reported that dementia severity scores can fluctuate over time (Lee, Taylor, &
Thomas, 2012; Sun et al.,, 2017; Trachsel, Hermann, & Biller-Andorno, 2014). This is the most likely

cause of a noted reduction in severity from baseline to week 26 for two participants.
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SMMSE SMMSE
Baseline Week 26

Mild Mild
Moderate Moderate
Mild Mild
Moderate Moderate
Moderate Moderate
Moderate Moderate
Mild Mild
Mild Mild

Mild Questionable
Moderate Mild
Mild Moderate

Moderate Moderate

Table 5. SMMSE categorisation comparisons from baseline to week 26

2.4 Holden Communication Scale (HCS) assessment scoring

HCS data was captured according to the assessment documentation. The raw data was edited to
improve interpretation: the initial scale of 0-4, 0 being the best possible score and 4 being the worst,
was changed to 4 as the best possible score and 0 the worst. Example question, answers and score

change can be seen in Table 6.

Question  Response choices Original Scoring Altered scoring for
analysis

Response Initiates conversation deeply 0 4
involved with anyone
Fair response to those close by; no 1 3
initiation of conversation
Good for those familiar to person 2 2
Rather confused; poor 3 1
comprehension
Rarely or never converses 4 0

Table 6. Example HCS question illustrating the original score scale and the altered scale used for analysis.
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2.5 Holden Communication Scale (HCS) variables

After review of the HCS score it was deemed that the ‘Awareness and Knowledge’ section of the
assessment was probably not relevant to the research question. We therefore removed the
‘Awareness and Knowledge’ section score from the overall HCS score. This new outcome variable is

referred to as ‘Overall HCS (no awareness)’ for the remainder of the report. The questions which were

removed from this variable are in Table 7.

A: Original HCS categories

Conversation Awareness and Knowledge =~ Communication

Response Names Speech

Interest in past events  General orientation Attempts at communication
Pleasure General knowledge Interest and response to objects
Humour Ability to join in games Success in communication

B: Altered HCS categories

Conversation Communication

Response Speech

Interest in past events  Attem pts at communication
Pleasure Interest and response to objects
Humour Success in communication

Table 7. A - Original HCS categories which are represented by the ‘Overall HCS varioble. B — Altered HCS
categories with awareness and knowledge removed from the data, represented by the ‘Overall HCS (no

awareness) variable. Both variables are analysed throughout the report.

Version 3.1



T°€ UOISIaA

ot
'7'§'Z U0I123s ul passnasip si dnoib
D wIyIM S1uDdiniind fo Jaquinu ui sabuoyd Aup ‘€T ¥aam-auljasoq wo.f dnoib 1oy dn ayow 1oy3 spuodizidnd Jo saquinu oyl $32ualafad (u) dnoab yoo3 'ZT 10U IT S
2/q0LIDA YID3 Ul SIUDAI2ILIDd fO 1aqGUINU [D}0} Y3 240§343Y3 SAN0IB 3533 Ul P3PNJIUJ JOU SI SISAIDUD WO PINOWAL SDM OYM JUDTID13I0d 3y "AIDSS333U UaYm uwnjod
S JUSWWOI Y] W SIGOLIDA J0f SuoiDUD|dXa Yum Buojp palsy 3.0 sBuidnoub 1ounsip sajqoiioa Y203 ‘buipn|oul 01opP 3yl 240/dxa 0} pasn 3)qoLIDA Y203 [0 151 "8 3|qOJ
‘y8iy se paudisse sem adelane ay} ueyy Jaysiy
juedipiied Aue pue moj se paugisse sem a8elane ay) 01 [enba 10 mojaq jueddilied
Aue ‘pajejnojed sem syaam £T 9yl Jano pade|d sawesd jo Jaquinu |e10) aFeiaAe ayl (€) ydiH (8) mo7 paiejd sawes jo ‘'ON
‘(3uawnuas aanesau e pey syuedinied o) 'sdnoad
anlsod pue ‘esinau ‘@anedau ay) ojul Juediied yoea udisse 0) pasn a1am suolisanb 1UBWIUSS
21}193dS 03 SISMSUB PUB UOI}DRIAUI J31Rd / g/Md PUB UOREDIUNWWOD SUIpUNoIINsS pasn diysuoiie|ay/uoiiesiunwiwo)
a8en8ueq "smalalalul £T yoam ayl SuisAjeue AQ padnpap Sem 1U3WIIUSS UOHEIIUNWWOD (2) paxi (g) annisod (g) 1eJInaN
‘(Juawnuas aniedau e pey syuedpned g) 'sdnoud aaisod pue ‘|esinau
‘annedau ayy ojul Juedipijied yoea ugisse 0} pasn aiam suonsanb 03 siamsue dy10ads dde
pue a8en8ue] "smalAlalul €T 32aM ay3 BuiSAjeue AQ paonpap SEm JudWIIUSS |BISUID (8) aAnsod (€) reaananN SpJemol JUIWIIUIS |eIauUdD)
*,90U3I3YPE MO|, SB PaULJAP IIM SH}a8M 3Y] JO %G/ UeY) s3] 10} paked oym asoyL
", 8ouasaype ysiy, Se pauljap J9M SHIIM BY] JO J0W J0 %G/ 10} paie|d oym asoyl
'$}99M ET ayi Jo
1no pahe|d sem awesd auo 15e3| 1k 1BY3 $329Mm Jo 98ejuadiad ay] se paulyap st ualaypy () ysiH (2) mo1 %G/ 92UaI3ypy
sisAjeue 1o} sdnous
21eJ3POIA PUB PJIA 3y 9514082182 0} pasn alam Salioda1ed ISININGS pazijew.ou ay) (g) @1e483pON (8) P A11aA3S elIUBWIRQ
(8) uonuaniaiu| (€) jlonuo) uonedso|je uoiedlddy
SjuIWWOo) (u) € dnoag (u) z dnoup (u) T dnoap Jjqeuen

‘s3uipuiy ayy 03 SuiyrAue ppe o} Jeadde Jou pip Aayl asnedaq podad siy3 ul papnjaul Jou aJe Ing sisAjeue wyaiul 8yl Sunp pasojdxa aiam
S3|QELIBA [RUOINIPPY '8 3.1 Ul PaquIsap a.e s3jqetien Suidnousd ||y '(pa1an220 sajouedaldsip ou) paJjedwod pue siaydieasas omi Aq Ajjuapuadapur paniiap
alom Aay) :elep SAINB}|END WO} PAALIAP Auam sajqelten 3uidnolo "1a1ed 10 AMd @Yl JO sdisliaioeleyd pue ddy sy jo suondadiad ‘ddy ayj jo asn ay3 o}
Sune|as sSuidnous papnjaul siyL “eIEp 3WOd3N0 paulwexa pue syuedidiiied dnoas 03 sajqelien [e4aA3s paiojdxa am ‘sdn0.43 UoIIUIAIRIU] pUB |0JIUO0D UBYY JBYL0

sisAjeue 1o} sdnoJd a1eaud 0} pasn sa|qellep  9'¢

zzoz/er/et 6TTO ‘0U DIHINOI TT9S€C0T :0U NLIHSI



ISRCTN no: 10235611

2l

IOMREC no: 0119

Effect of dementia severity on quality-of-life scores

23/12/2022

Quality of life (QolL) is our main outcome measure and so we were interested in any association with

dementia severity. Our findings showed a slight positive correlation between carer and PWD Qol and

dementia severity ( and Figure 2). As dementia becomes more severe, both carer and PWD Qol tend

to decline. However, we found no consensus in previous research on whether dementia

severity and QoL are directly correlated.

Change in.DEMQOL score
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Figure 1. The change in DEMQOL scores compared to the change in SMMSE scores from baseline to week 26.

006 has been removed from analysis due to personal circumstances. 009 is not included as baseline DEMQOL
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Figure 2. The change in CDEMQOL scores compared to the change in SMMSE scores from baseline to week 26.
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2.8 Outcome Variables by each grouping

Due to the high variability in outcome variable scores, we used the median rather than the mean to
examine the impact of group assignment on the cutcome measures. The median is more robust when

using data with significant variability while the mean is more sensitive to extreme values.

2.8.1 Usagetrends
Figure 3 indicates that usage among all participants tends to decrease in the latter half of the study

(weeks 14-26). This could impact on consistency of impacts throughout the study period and should

be considered when interpreting the results.

App Allocation
— Intervention
Intervention standard deviation
Control
Control standard deviation

200

150

100

Median Number of games played

0 . ‘—__/\

0 5 10 15 20 25
Week Number

Figure 3. Median number of games played per week from week 1 -26. Participants grouped by app allocation.
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2.8.2  Category Changes

2.8.2.1 Adherence changes

IOMREC no: 0119

23/12/2022

Adherence was measured as the number of weeks in which at least one game was played by the

participant. We defined low adherence as less than 75% of the study weeks, and high adherence as

75% or more of the study weeks. Table 9 shows changes in adherence categorisation during the course

of the study.

ID number | Week 13 Adherence | Week 26 Adherence
001 | low low
002 | high high
003 | high high
004 | low low
005 | high low

*006 | high low
007 | low low
008 | high low
009 | low low
010 | low low
011 | low low
012 | low low

Table 9. The adherence categories for each participant at week 13 and week 26. *006 is shown in this table

however has been removed from the analysis and any conclusions drawn from the data.

Version 3.1
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2.8.2.2 Changes in number of games played
The ‘number of games played’ variable was created by, first, averaging the number of games played

23/12/2022

per week over all participants, which was 6, and then categorising those who played 6 or more games

per week as high and the rest as low. Changes in categorisation can be seen in Table 10. The high

categories at week 26 have a small sample size (n=2), so care needs to be taken when generalising to

a larger population.

ID Week 13 Number | Week 26 Number
number | of games played of games played
1 | high high
2 | low low
3 | high high
4 | low low
5| low low
6 | high low
7 | low low
8 | high low
9 | low low
10 | low low
11 | low low
12 | low low

Table 10. The number of games played categories for each participant at week 13 and week 26. *006 is shown

in this table however has been removed from the analysis and any conclusions drawn from the data.

Version 3.1
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2.8.3 Quality of life outcomes by group: Control versus intervention

Control participants show an initial drop at week 13 but an overall 1.5-point increase in median
CDEMQOL score by week 26. They also show a consistent drop at both time points amounting to -9-
point decrease in median DEMQOL score at week 26. Intervention participants show an overall drop
of -1.5 points in median CDEMQOL score at week 26 but an increase in median DEMQOL score at week

13 which becomes a slight increase of 0.5 points at week 26.

Change in overall CDEMQOL Change in DEMQOL

6.0
4.0
2.0
0.0
-2.0
-4.0
-6.0
-8.0
-10.0

Change in median Score

baseline week 13 week 26 baseline week 13 week 26

Time Point Time Point
s CONtrol s Intervention e CONrO| s Intervention

Figure 4. A~ Change in median overall CDEMQOL grouped by app allocation from baseline to week 2.

B - Change in median overall DEMQOL grouped by app allocation from baseline to week 26.
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2.8.4 Quality of life outcomes by group: Adherence 75%
: B X .
Change in overall CDEMQOL Change in meeting personal needs
2
b
=
A 0
5 -1
T 2
E 3
baseline week 13 week 26 'g baseline week 13 week 26
Time Point ?Ef Time Point
G
e O\ — High — | OW e High
. ’ D .
Change in feeling supported Change in DEMQOL
6
<)
S 4
A
- 2
5 0
[¢]
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£
baseline week 13 week 26 gﬁ baseline week 13 week 26
Time Point g Time Point
— | OV s Hig —| O\ s High
: Change in carer patient
relationship
3
&
g 2
T 1
1
T 0
Q
E -1
-E baseline week 13 week 26
& Time Point
(10}
. =
(@)

— | QW e High

Figure 5. A — change in median overall CDEMQOL grouped by adherence from baseline to week 26. B - change
in median overall ‘meeting personal needs’ grouped by adherence from baseline to week 26. C—change in
median overall ‘feeling supported’ grouped by adherence from baseline to week 26. D — change in median

overall DEMQOL grouped by adherence from baseline to week 26. E - change in median ‘carer patient

relationship’ grouped by adherence from baseline to week 26.
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Participants with high adherence show a -6.5 decrease in median CDEMQOL score, a -0.5 decrease in
‘carer patient relationship’ score, and a -7.5 decrease in ‘feeling supported’ score; they also exhibit an
increase of 0.5 in ‘meeting personal needs’ scores and an increase of 5.5 in the DEMQOL scores.
Participants with low adherence exhibit a decrease in median CDEMQOL scores (-2), ‘meeting personal
needs’ scores (-1), ‘feeling supported’ scores (-1), and DEMQOL scores (-3) from baseline to week 26,
Participants with low adherence show an increase in median ‘carer patient relationship’ scores (-0.5)

from baseline to week 26.
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2.85 Quality of life outcomes by group: General sentiment towards app
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Figure 6. A - change in median overall CDEMQOL grouped by sentiment towards app from baseline to week 26.
B - change in median overall ‘meeting personal needs’ grouped by sentiment towards app from baseline to
week 26. C - change in median overajl feeling supporteq’ grouped by sentiment toward's app from baseline to
week 26. D - change in median overall ‘carer wellbeing” grouped by sentiment towards app from baseline to
week 26. £ — change in median overall ‘carer patient relationship’ grouped by sentiment towards app from
baseline to week 26, F - change in median overall ‘confidence in the future’ grouped by sentiment towards app
from baseline to week 26, G — change in median overall “HeS score (no awareness) grouped by sentiment
towards app from baseline to week 26. H — change in median overaj/ ‘communication’ grouped by sentiment
towards app from baseline to week 26. I = change in median overall ‘conversation’ grouped by sentiment
towards app from baseline to week 26, J—change in median overall DEMQOL grouped by sentiment towards

the app from baseline to week 26.
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Participants with a positive sentiment exhibited a decrease in median ‘feeling supported’ scores (-3),
‘confidence in the future) scores (-3), ‘overall HCS (no awareness)’ scores (-1), ‘communication’ scores
(-1), ‘conversation’ scores (-1), and DEMQOL scores (-4.5) from baseline to week 26. Those with a
positive sentiment elicited an increase in median CDEMQOL scores (1.5) and ‘carer wellbeing’ scores
(2) overtime. Individuals with a positive sentiment also tended to show no change in ‘meeting personal

needs’ scores and ‘carer patient relationship’ scores from baseline to week 26.

Participants who had an overall neutral sentiment towards the app displayed a decrease in median
CDEMQOL scores (-2.5), ‘meeting personal needs’ scores (-0.5), ‘carer wellbeing’ scores (-1), ‘carer
patient relationship’ scores (-1), ‘confidence in the future’ scores (-1), overall HCS (no awareness)
scores (-1.5), and ‘conversation’ scores (-1). Change in median DEMQOL scores increased by 5.5 in
those who has a neutral sentiment towards the app, and no change was seen in ‘feeling supported’

and ‘communication’ scores.
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2.8.6  Quality of life outcomes by group: Communication/re[ationship sentiment
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Figure 7. A - change in median overall CDEMQOL grouped by communication/relationship sentiment from
baseline to week 26. B — change in median ‘carer patient relationship’ grouped by communication/relationship
sentiment from baseline to week 26, C-change in median overall DEMQOL grouped by
communication/re!ationship sentiment from baseline to week 26. D~ change in median ‘communication’

grouped by communication/relationship sentiment from baseline to week 26.

When grouped by communication/relationship sentiment (C/R sentiment) participants with a positive
C/R sentiment exhibit an increase in median overall CDEMQOL scores (1.5) from baseline to week 26,
and a decrease in both ‘carer patient relationship’ scores (-2) and overall DEMQOL scores (-3.5)

overtime. Median ‘communication’ scores showed no change from baseline to week 16.
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Those with a neutral C/R sentiment showed a decrease in median overall CDEMQOL scores (-4), ‘carer
patient relationship’ scores (-0.5), overall DEMQOL scores (-3.5), and ‘communication’ scores (-0.5)

from baseline to week 26.

Participants with a mixed C/R sentiment exhibited a decrease in median overall CDEMQOL scores (-
8.5), and ‘carer patient relationship’ scores (-1.5) from baseline to week 26. An increase is seen in
median overall DEMQOL scores (4), and median ‘communication’ scores remain stable from baseline

to week 26.
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2.8.7 Quality of life outcomes by group: Number of games played
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Figure 8. A - change in median overall CDEMQOL grouped by average number of games played from baseline
to week 26. B — change in median ‘feeling supported’ grouped by average number of games played from
baseline to week 26. C — change in median ‘confidence in the future’ grouped by average number of games
played from baseline to week 26. D — change in medion ‘carer wellbeing’ grouped by average number of games
played from baseline to week 26. E - change in median ‘meeting personal needs’ grouped by average number
of games played from baseline to week 26. F — change in median ‘carer patient relationship’ grouped by
average number of games played from baseline to week 26. G — change in median overall HCS (no awareness)
grouped by average number of games played from baseline to week 26. H - change in median ‘communication’
grouped by average number of games played from baseline to week 26. | — change in median ‘conversation’
grouped by average number of games played from baseline to week 26. /- change in median DEMQOL scores

grouped by average number of games played from baseline to week 26.
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When grouped by average number of games played from baseline to week 26 participants with a high
average number of games played exhibit a decrease in median overall CDEMQOL scores (-3.5), ‘feeling
Supported’ scores (-7), ‘confidence in the future’ scores (-1.5), overall HCS (no awareness) scores (-1),
and ‘communication’ scores (-1.5) from baseline to week 26. Those who have a high average number
of games played show an increase in median ‘carer wellbeing’ scores (4.5), ‘meeting personal needs’
scores (0.5), ‘carer patient relationship’ scores (0.5), and ‘conservation’ scores (0.5) from baseline to

week 26.

Participants with low average number of games showed a decrease from baseline to week 26 in
median overall CDEMQOL scores (-6), ‘feeling supported’ scores (-2), ‘confidence in the future’ scores
(-3), ‘carer wellbeing’ scores (-1), ‘meeting personal needs’ scores (-1), ‘carer patient relationship’
scores (-2), ‘communication’ scores (-1), and ‘conversation’ scores (-0.5). Median overall HCS (no

awareness) exhibited no change in scores from baseline to week 26.
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2.9 Questionnaire Data

At week 26 a supplementary questionnaire was administered before the semi-structured interview.
The questions were developed using themes from the week 13 semi-structured interview to help draw
out more information. Both sections of the questionnaire were completed by the carer, the first
relates to the carers thoughts and feelings, seen in Figure 9, the second relates to how the carer feels

the PWD is feeling, seen in Figure 10.

Carer related questionnaire
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Figure 9. Carer related questionnaire, completed by the carer. The graph represents the number of participants

who agree with the given statement, each statement is grouped into control and intervention.

PWD related questionnaire
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Figure 10. PWD related questionnaire, completed on behalf of the PWD by the carer. The graph represents the
number of participants who agree with the given statement, each statement is split into control and

intervention.
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2.10 Themes from qualitative data

The following section covers the themes which emerged from the interview data. All relevant

themes and associated comments are included so that the richness of the data can be appreciated.

The headings for each sub-section show the theme which the comments appear to describe.

2.10.1 Accessibility

2 carers (17%, both are control) believe that the iPad and the app was very accessible ‘seeing her
navigating and doing it all. It's just been perfect’. A carer mentions that even though the PWD is
unfamiliar with technology they were still able to navigate the app ‘with not being familiar with
the iPad he just seemed to be quite happy to work his way through it’. One carer even mentions
that due to the ease of use of the app she was able to let the PWD get on with it, which then may
have given her time to do her own thing, ‘she was kind of up and running quite quickly, which s
why | felt confident that I could leave her to get on with t’.

4 carers mentioned something negative about the app’s accessibility and usability. One
mentioned, ‘if the carer hasn't got time, the person who it's meant for isn't going to pick it up and
do it’, they had to be there to help them use it so it was using up their time — it could not be used
as a distraction technique. One carer found the speed of the app quite slow for where the PWD
was in their dementia journey, ‘the ability to set the speed at which the questions come up because
we found that quite slow’. 2 carers found that the PWD was not already comfortable with
technology, so the iPad became a barrier ‘she'll often just struggle with the basics of picking... [R:
the tablet up?] yeah, yeah’, ‘he'd end up pressing buttons and things would go off in a direction he

wasn't expecting, and then he'd give up’.

2.10.2 Communication

50% of carers mention that is has positively affected their communication in some way.

2.10.3 Creating connection

Carers mention that it has helped them bond or create some kind of connection. it's felt like it's
something that's just her and | have done as well’. One intervention carer mentions that it has
helped the PWD bond with their grandchildren, ‘That's something they [grandchildren] could do
with him and not feel frustrated because he didn't understand’. It may be that the simple nature
of the app on a technology the younger generation is familiar with has helped bridge the gap
between the two generations.

One carer (control) mentions how they enjoyed the physical closeness the app created between
them and the PWD, ‘it's that closeness that I've really enjoyed [physical closeness]’, ‘I think that it

brought us closer together, and at times she will go, she will go to give me a hug’.
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2.10.4 Conversation starter

- 3 carers (25%) mention that it has helped them start conversations with one another and prompt
interactions, ‘it helped us to discuss topics with questions that came up, we could maybe use it to
prompt a memory’. 2 carers (17%) mention that the app encouraged them to talk about new
topics, ‘1'd never have discussed a car with anybody’, ‘I don't think | even knew he has a dog when
he was young’.

- ‘I think it made you talk; it does make you talk together more’

- One carer mentions that it has even helped give the PWD the confidence to start conversations
where they normally wouldn’t have ‘P will talk about it, so she'll bring it up in a conversation
where... she doesn't always start a conversation’, ‘it would quite often prompt a conversation, and
sometimes they may not happen at all’

- ‘it's stimulated a bit of conversation, yes. Yes, so from that point of view, it was quite good.’

2.10.5 Memories / reminiscence?

- 42% of carers directly mention the memories the app brought up and the conversations created
from those memories. ‘definitely did create some conversation because we talked about
memories’, ‘it was bringing back memories from a long time ago’.

- ‘it's brought a lot of things back to us that were, we wouldn't have more or less talked about unless
we brought old photographs out’ — intervention, the act of looking through photos to make the
personalised games brought them joy and made them reminisce

- ‘especially in the music ones. They were bringing back the memories of times gone by’

2.10.6 Quality time together
- 4 different carers (33%) mention that they and/or the PWD enjoyed the quality time it created for

them to spend together. ‘it gives me and PWD something to do together’, ‘it was obviously an
opportunity to do something together’, ‘he certainly enjoyed the grandchildren doing it with him’,

“C: I think it’s quite a good thing, actually. Sit down with him and do stuff like that’.

2.10.7 Confidence

- 5carers (42%) mention that the app has positively affected the PWD confidence in some way. ‘he
just felt more confident and happier’, ‘it was just so lovely seeing her being so proud of getting it
right’, ‘she’s quite confident. It's been quite shocking’, ‘I think this made him think ‘oh yes, actually,
I can doit"’

- Two carers mention the confidence built in terms of using new technology ‘it is the confidence of

navigating. You know, that's just been incredible, because it's not something | have really seen
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before’, ‘the feeling confidence is because he likes being able to prove he can master something

like that. I think that was the iPad use, rather than the app itself or the content of the app’.

2.10.8 Carer Lead

7 carers found that they had to prompt or lead the activity, instead of the PWD naturally picking
up the app. This may add an element of stress to using the app for the carer as it may be adding
to carer burden. ‘she doesn't pick it up when she isn't prompted’, ‘PWD won't pick it up and play it
herself. It's me, then having to remember’, ‘it's only because | ask him to do it, that he does it’,
‘he's not that bothered, | got the feeling perhaps he was really doing it because I'd asked him to

do it’, ‘but | would have to prompt him to have a go, and | would usually do it with him.”

2.10.9 Engagement

3 carers (all intervention) mention that using the app has been helpful to keep the PWD busy and

mentally active. ‘it's to just sort of maintain and keep going with her brain activity - if we're being

blunt’, it's stopped him from just sitting and watching the TV, first few weeks he would do it every

day... that was really good because it was brain stimulation and he enjoyed it’.

One carer mentions that it was good to get the PWD doing something different, ‘it's good from

the point of view of making him do something different’,

8 carers (67%) mention the PWD actively enjoying playing on the app. “..when | kind of stepped

away, and then it was, yes, she was enjoying it’, ‘she’s just so in the moment of it, not running, not

worrying about something else’, ‘you're being asked questions and you get the right answer, and

that's a really nice feeling, isn't it?”, 1 sort of feel a bit guilty that we haven't used it more often,

because we both quite enjoyed it’, ‘He enjoys playing it, and he's happy when he gets it right”.

8 carers (67%) make negative ctomments towards the engagement of the app.

© An overarching theme is the lack of categories and variety, especially in the control app
(all control carers mentioned this). ‘And we do a couple, and then you get a bit bored and
that was it. I'm afraid!’, Iif it was more stimulating, I think | would have gone to good’, “if
there were fresh games, I'd definitely think that was really worthwhile’, ‘I think boredom
setin a little bit, and, uh, he found it repetitive’, 1 just don't think there was enough there,
to keep it, to use it enough’, ‘if there was more content, there would be more con versation,
and he would do it more often’,
© Another theme was the difficulty of the games. Many participants thought the games

were too easy. ‘he found it fairly simple... It didn't really stretch his brain’, ‘He said a
number of times they are too easy’, ‘R: she made the comment, does it think | am stupid?’,

“I'know it all, | am bored".
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2.10.10 Carer distress

2 carers (both intervention) found using the app either frustrating or upsetting, ‘I think it's nice to
see P when he does get pleased himself doing it because it's almost like it's the old P... [carer
becomes tearful]’. ‘every time he gives the wrong name, and he knows it... that makes me

frustrated as | know that he knows’”.

2.10.11 PWD frustration / anxiety

4 carers mention feelings of frustration or anxiety for the PWD induced by using the app. One
carer mentions frustration caused when getting answers wrong ‘she'll just switch off thinking 'oh
I've made a mess of that'. And switch it off...". Another mentions anxiousness when getting the
answers incorrect ‘she doesn't like it if she can't, she doesn't know. 50 that's when the anxiousness
comes in and then she'll maybe quickly lose interest’. One carer mentions that the tech became a
barrier for them, and he made the PWD frustrated ‘R: you've put that it made him feel frustrated
C: well, that’s the tech’. Another carer mentions that the repetitive nature of the control app
caused some frustration 7 think that's where the frustration came because it was the same ones...

the same ones over and over’.

2.10.12 Personalisation

2 carers had positive remarks to make about the personalisation process, ‘of building? Yeah,
because it brought other memories back’, ‘and the end article was great’.

7 carers (58%) mentioned something negative to do with the process of personalisation and
building games. ‘the lack of access to the Internet was quite... because | couldn't find everything |
wanted to find’, ‘R: and what about the search function? C: Oh, we don't really bother [laughs]’,
‘it's like having homework to do at the end of the day’, ‘1 just get my phone out and show him the
pictures... So, they will generate exactly the same as this. This [the app] doesn't add anything to
that’.

4 of the 7 carers mentioned that they felt that building games took too long, and it ate into their
time which is a valuable resource for informal carers. 1 just haven't had the time... | am just so
busy all the time’, ‘well not really, it's just a faff’, ‘it's just yeah, finding the time to sit down and do

that is a bit of a problem... there's usually other things to do while | am here’

2.10.13 Learning

3 carers mention they have learnt something by using the app
o ‘PWD: | have learnt something’
o ‘she's getting more correct than previously’

o ‘I don't think | even knew he has a dog when he was young’

30

Version 3.1



ISRCTN no: 10235611 IOMREC no: 0119 23/12/2022

3 Discussion

3.1 Impacts on Quality of Life

The study aimed to investigate the impacts of the app on QoL for both carers and PWD. The results
showed that the intervention group did not exhibit a reduced decline in carer QoL at week 26 as was
seen at week 13. Conversely, control participants demonstrated an increase in carer QolL, which was
unexpected. When examining the dementia severity of the study sample, it was found that as
dementia severity increases, carer QoL tends to decline. Therefore, there may be an unknown factor
presentin the control group that is causing carer QoL to increase over time. Further research is needed
to explore this possibility and identify any potential factors that may be contributing to the observed

trends in carer QolL.

It was observed that individuals who demonstrated high levels of adherence to the app at week 13
tended to exhibit a decreased decline in carer QolL. Conversely, those with low levels of adherence
tended to experience a greater decrease in carer Qol. However, the trend was reversed at week 26,
where high adherence was associated with a decline in carer Qol, and low adherence was associated
with a reduced decline. This discrepancy might be explained by the fact that carers initially perceived
the app as beneficial to their Qol, but over time, 75% of carers found it tedious or time-consuming,
which may have led to a decline in its effectiveness. One carer using the intervention app said in their
semi-structured interview, 7 think boredom set in a little bit... he found it repetitive’, another
participant with the control app references boredom in their interview ‘we do a couple, and then you
get a bit bored and that was it’. The time-consuming nature of the personalisation process was
mentioned by 50% of the carers using the intervention app, ‘it's just a faff, ‘it's Jjust something that
again it's taking up my time when | could be doing something else’. It may be possible to extend the
benefits of the app by improving its engagement and personalisation features, Specifically, improving
the process of creating personalised games and making the app more engaging for longer periods of
time by creating more games. Further research and development in this area could help to optimize

the app's effectiveness and maximise its potential benefits for both carers and PWDs.

For individuals with high adherence to the app, carer ‘meeting personal needs’ scores increased, while
‘feeling supported’ scores decreased. Conversely, in individuals with low adherence, the opposite
pattern was observed. This trend might be caused by carers who feel they have less external support
relying more on the app for comfort and thus engaging with it more frequently. However, it is also
possible that carers who are able to meet their personal needs are more able to encourage and

support the PWD in using the app regularly. 58% of carers reported feeling the need to prompt the
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PWD to use the app, which may add to their stress. It is worth noting that 75% of carers stated that

they only used the app as part of the research study.

Despite the overall decline in carer QoL among those who used the app consistently, 66% of carers
believed that the time spent using the app was worthwhile, with 2 of them finding it very worthwhile.
Furthermore, 33% of carers reported that the app had a positive impact on the PWD’s thinking
abilities. On the other hand, PWD QoL tended to increase in individuals with high adherence to the
app, while those with low adherence tended to experience a decline in QoL. This suggests that the
benefits of the app may be more pronounced for the PWD than for the carer. Additionally, it was
observed that individuals with high adherence to the app experienced a decrease in scores related to
the carer-patient relationship, while those with low adherence exhibited an increase. This could
indicate that the app may be causing some strain on carers' perceptions of their relationship with the

PWD, despite its positive effects on the latter's QoL.

It was found that participants who consistently played a high number of games on the app at week 26
tended to have higher overall QoL scores for both the carer and the PWD compared to those who
played a low number of games per week. This trend may be due to the fact that while using the app
consistently may initially be burdensome for carers, the more time they spend playing on the app and
the more games they play, the slower the decline in QoL for both the carer and the PWD. Further

research is needed to confirm this hypothesis.

Those who played a high number of games on the app tended to exhibit a higher decrease in scores
related to feeling supported and a lower decrease in scores related to confidence in the future. It is
possible that carers who feel they have less external support may turn to the app for support and thus
play more games, leading to an increase in their confidence in the future. This trend may be influenced
by the severity of dementia in the PWD. The analysis revealed that participants who played a high
number of games tended to have a milder diagnosis compared to those who played a low number of
games per week (25% of those with a high number of games played had a moderate diagnosis,
compared to 57% of those with a low number of games played). Studies have shown that individuals
with mild dementia tend to feel less supported than those with moderate dementia (Zank & Leipold,
2001). This could explain why carers with milder cases of dementia may seek support through playing
more games on the app. The data also showed that over time, scores related to carer wellbeing and
the ability to meet personal needs tended to increase for those with a high number of games played,
while they decreased for those with a low number of games played per week. Additionally, PWDs who
played more games per week also played on their own more frequently (an average of 51% of the

time) compared to those who played fewer games per week (an average of 22% of the time). This
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could suggest that when the PWD plays more games on their own, using the app as a distraction, it
provides the carer with temporary respite and the opportunity to tend to their own needs and
wellbeing. Research has shown that in-home respite can benefit carers by providing them with time
to catch up on routine tasks, attend to domestic responsibilities, and prioritize their own health
(Vandepitte et al., 2016). The use of digital health solutions, such as the app in this study, may also be
beneficial to carer and PWD QoL (Martinez-Alcald et al., 2016). It is worth exploring further whether

the app's ability to provide carers with small intermittent breaks can reduce the decline in carer QolL.

The analysis showed that among participants who felt that the app was generally a positive addition
to their lives, carers exhibited an increase in overall Qol from baseline to week 26. This finding
suggests that carers may perceive the app as positive due to an improvement in their own Qol. The
subcategories of ‘meeting personal needs’, ‘carer wellbeing’, and ‘ca rer-patient relationship’ showed
the highest increase in scores or remained stable over time. This trend may be due to the fact that
carers view the app positively because their own wellbeing and the relationship with the PWD are
improving. This is supported by the questionnaire data, which showed that 92% of carers felt the app
made them more relaxed and 67% felt that it made them happier. It is important to consider the
possibility of inverse causality, as it may be that carers with a higher QoL tend to view the app more

positively. Further research is needed to explore these relationships.

The analysis revealed that carers who had an overall positive sentiment towards the app tended to
exhibit a larger decrease in scores related to confidence in the future and feeling supported compared
to those with a neutral sentiment towards the app. At week 13, confidence in the future scores
remained stable among carers who had a positive sentiment, while they decreased among those with
a neutral sentiment. One possible explanation for this trend is that as participants engaged with the
app less in the latter half of the study, their confidence in the future and feeling of support declined.
Another possibility is that carers who feel they have less external support and are more concerned
about the future may find more comfort in the app and thus view it more positively, leading to a
decrease in scores related to confidence in the future and feeling supported among those who had

positive sentiments.

3.2 Impact on communication / relationship

Communication was a common theme that emerged in the semi-structured interviews, and 42% of
carers believed that the app had helped them communicate more with their loved one, while 58%
believed it had helped the PWD communicate more. In fact, none of the carers reported that the app

had led to a decrease in communication. 67% of carers believed that the app had helped them discuss
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new topics with their loved one. It is possible that the app is fostering new conversations that
contribute to an increase in scores related to conversation for individuals with a high number of games
played. One carer even reported that the app had helped them learn more about their loved one by
prompting them to discuss childhood memories that they had not previously talked about. The carer
is quoted saying the following in their interview ‘definitely did create some conversation because we

talked about memories’, ‘| don't think | even knew he had a dog when he was young’.

The analysis showed that 75% of participants with a high number of games played at week 26 had a
positive sentiment towards the app, while 75% also believed that the app had made their interactions
with the PWD ‘more enjoyable.’ This trend was also reflected in the scores for the CDEMQOL
subcategory ‘carer-patient relationship’, where individuals with a high number of games played
tended to exhibit a slight increase in their scores, while those with a low number of games played
tended to decrease. This suggests that carers who enjoy the app may do so in part because of the
interactions it creates between them and the PWD, leading them to use the app more frequently. One
carer even discussed that not only are the interactions the app is creating enjoyable but so is the
physical closeness the app creates whilst they are using the app together, ‘having that physical
closeness has been, it's been quite nice as well’, ‘so she'll bring it up in a conversation where... she
doesn't always start a conversation’. It is worth exploring further the role of enjoyment in the use of

the app and its impact on the carer-patient relationship.

Analysis revealed that among participants with a mixed C/R sentiment, there was a decrease in
CDEMQOL scores and an increase in DEMQOL scores over time, as well as a reduction in scores related
to the carer-patient relationship. This trend may be due to the fact that while carers in this group may
find using the app stressful, the PWD may be experiencing the benefits in terms of QolL. Participants
with mixed C/R sentiments discussed the reasons for their stress in the semi-structured interviews,
while also acknowledging the benefits of using the app for the PWD. According to a carers’ interview,
the use of the app has elicited feelings of sadness and frustration due to the revelation of cognitive
decline in the PWD. ‘yeah, that does make me sad... | think he would have known that one time and...
that makes me frustrated as | know that he knows’. However, they go on to mention the benefits for
the PWD, ‘he's getting attention. I think he likes that’. The second carer who had mixed C/R sentiments
discussed why they found using the app with the PWD somewhat distressing, ‘I think it's nice to see
him when he does get pleased himself doing it because it's almost like it's the old him...". However,
they also go on to mention the benefits of playing on the app together, think that's a positive thing
to do.’ It is possible that the decline in the carer-patient relationship may be due to the strain that the
app places on their relationship, while the PWD is benefiting from the interactions and conversations

it fosters.
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Among participants with a positive C/R sentiment, there was an increase in CDEMQOL scores, a
decrease in DEMQOL scores, and the largest decrease in scores related to the carer-patient
relationship. This trend may be due to the fact that carers in this group, who already have a good QoL
but have a low carer-patient relationship and a PWD with a low Qol, perceive the app as a positive

addition to their communication and relationship dynamic with the PWD.

The analysis revealed that among participants with a neutral C/R sentiment, there was a decrease in
CDEMQOL, DEMQOL, carer-patient relationship, and communication scores. This pattern may be
because carers who had a neutral C/R sentiment did not experience any changes in their QoL or their
relationship with the PWD as a result of using the app. However, it is worth noting that individuals
with a neutral C/R sentiment exhibited the least decline in scores related to the carer-patient
relationship. This might be because there is some aspect of the app that is causing strain on the

relationship but further research is needed to explore this possibility.

The analysis showed that over time, ‘carer-patient relationship’ scores tended to increase for
participants with a positive C/R sentiment, while those with both neutral and mixed C/R sentiments
tended to exhibit a decrease. It is possible that carers with a mixed C/R sentiment find using the app
with the PWD to be stressful or upsetting, leading to a decline in carer Qol. However, the PWD may
still enjoy playing the app, which helps their QoL remain relatively stable over time and im proves their

HCS ‘communication’ scores.

Participants who had a positive sentiment towards the app tended to exhibit a reduced decrease in
overall HCS scores compared to those with a neutral sentiment. However, those with a neutral
sentiment towards the app tended to show a relatively stable ‘communication’ score over time, while
those with a positive sentiment showed a decrease. This could be due to the fact that participants
with declining communication may view the app in a more positive light, as it creates enjoyable and
positive interactions between the carer and PWD, even if it does not directly improve the PWD's
communication overall. For example, a carer states ‘We really enjoyed it. And it gave discussion’,
another discusses how the app helps increase communication 4 think it made you talk, it does make

you talk together more.’

3.3 Unanticipated Effects

Itisinteresting to note that participants with a low number of games played tended to show a reduced
decrease in ‘communication’ scores and overall HCS scores, which both remained stable over time,
compared to those with a high number of Bames played. 8% of carers reported that the app made

them feel frustrated and 25% believed that it made the PWD feel frustrated. This may suggest that
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although the app may be generating new conversations, the minor frustration it causes may also be
contributing to a decline in communication and overall HCS scores over time, particularly among
individuals who play more games. Further research is needed to explore this possibility and determine
the extent to which frustration may impact the effectiveness of the app in improving communication

and overall QolL.

4 Study Limitations

The study was carried out with a small sample size 12 participants (4 control, 8 intervention) therefore
any themes or patterns extracted from analysis may not be fully representative of the target
population.

All interviews, quality of life, and communication assessments were performed by the same clinical
research nurse (not including the clinical dementia rating assessment which was performed by a
separate assistant psychologist). This may introduce bias in how questions are delivered and recorded.
On the other hand, it created consistency in measurement and recording.

There was no dedicated time to gain a rapport with the participants before the baseline data collection
was performed. Therefore, participants may have been less comfortable with the researchers at the
baseline visit compared to the week 13 and 26 visits (Samsi & Manthorpe, 2020). Also, some
assessments were carried out while participants were fatigued. It is not clear how these facts might

have affected data collection.
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