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Abstract

This paper describes a randomized controlled trial on the Online Life Story Book (OLSB), a

digital reminiscence intervention for people with (very) mild dementia living at home. The

aim of the study was to investigate the effectiveness of the OLSB on (i) neuropsychiatric

symptoms (NPS) in persons with dementia and (ii) the distress and quality of life (QOL) of

primary informal caregivers. A randomized controlled trial with individual randomization to

one of two conditions was conducted: 1) intervention “Online Life Story Book”; 2) wait list

control condition. In the intervention OLSB, a trained volunteer guided the participants

through the process of creating an OLSB in approximately 5 meetings within a period of

8–10 weeks. Participants in the control condition received care as usual while they waited

for 6 months before starting. Outcomes on NPS and distress and QOL of the informal care-

giver were assessed at baseline (baseline, T0), 3 months (T1) and 6 months (T2) post base-

line. Of the 42 persons with dementia, 23 were female and 19 were male. They had a mean

age of 80 years, ranging from 49 to 95. The total drop-out rate was 14.3 percent. Small but

insignificant effects on NPS, caregiver distress and QOL of caregivers were found with the

exception of self-rated caregiver distress that reduced significantly during the intervention.

One reason to explain the results might be that the included participants were in relatively

good health. Practical challenges during the intervention could have affected the results as

well. It might also be that the intervention caused effects on other outcomes than NPS and

caregiver distress. In future research, it is important to study the effects in persons with

more complaints and higher distress and to be careful in the selection of outcome variables

in relation to the reminiscence functions served by the intervention.
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Introduction

As there is still no treatment for dementia, dementia care mainly focuses on maintaining qual-

ity of life and reducing psychosocial problems [1]. The most applied non-pharmacological

care consists of behavioral interventions for persons with dementia as well as their caregivers

and care environment in order to reduce–and respond to–behavioral changes due to dementia

and accompanying neuropsychiatric symptoms (NPS) [2–5]. NPS have a high prevalence

amongst persons with dementia [6]. Dementia and the related NPS not only affect the quality

of life of persons with dementia, but also lead to a higher level of distress and a lower quality of

life of informal caregivers [7–9]. This distress includes physical, emotional and economic

aspects [10]. NPS are among the most important reasons for nursing home admittance, as they

often make the care at home too burdensome [11]. A systematic review of Olazarán and col-

leagues shows that NPS can be substantially diminished by behavioral interventions [12]. It is

important that such behavioral interventions are person-centered, so that they can meet the

needs of persons with dementia and their informal caregivers [13]. This paper describes a ran-

domized controlled trial on such a person-centered behavioral intervention for people with

(very) mild dementia: the Online Life Story Book (OLSB).

Reminiscence, which involves the active retrieval of personal memories, is a person-cen-

tered behavioral approach [14]. Personal memories are shaped by the autobiographical mem-

ory system, which remains intact for a relatively long time despite the progress of the disease

[15, 16]. Previous research has shown that reminiscence activities can contribute to the mental

health and quality of life of persons with dementia [17–20].

The creation of a life story book (LSB) is a common approach in reminiscence [21]. Impor-

tant life events, milestones and specific precious personal memories can be included in a LSB. A

recent systematic review on LSBs for people with dementia shows an increase in studies in this

field and first effects on autobiographical memory, mood, quality of life and relationships [22]. It

also gave insight in the diversity of approaches to create a LSB. For example, the LSBs were cre-

ated mostly in on average six individual sessions in nursing home settings with a range from 3 to

16 sessions. Whilst some studies only focused on the person with dementia, others also examined

(in)formal caregivers and found potential effects on the caregiver distress and quality of life.

Only three of the most recent studies incorporated a form of technology: one consisted of a

movie and the other two of (basic) digital applications with pictures and sounds. This systematic

review seems to confirm the previous conclusion of Lazar and colleagues [23] that using technol-

ogy in reminiscence interventions is promising, but that there is a lack of systematic studies.

The Online Life Story Book (OLSB) is a new reminiscence intervention that allows the user

to digitally share memories using multimedia and multisensory cues which might become

more important to elicit memories when the disease progresses [23]. Next to the novelty of

using technology, our current project is one of the first to conduct an RCT that examines a

LSB intervention in the home situation and involves trained volunteers who support creating

the digital LSBs. Moreover, effects on the person with dementia as well as their informal care-

givers are assessed. Hence, the aim of this study was to investigate the effectiveness of the

OLSB on neuropsychiatric symptoms in persons with (very) mild dementia and the distress

and quality of life of their primary informal caregivers.

Methods

Design

A two-arm randomized controlled trial with individual randomization and three measurements

at baseline (T0), 3 months (T1) and 6 months (T2) after baseline was conducted. A detailed
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description of the study design, intervention and outcome measures is published in a research

protocol [24]. This study has been approved by the Twente Medical Ethics Committee under

the file number p16-04 (Dutch Trial Register: NTR5939, date of registration: 14 March 2016).

Experimental condition: Online Life Story Book. The Online Life Story Book is an e-

health application that allows placing personal memories on a dynamic timeline. The timeline

is easily marked with historical years and expands as more memories are added. Memories like

life events, anecdotes, photos, movies, voice fragments, music, recipes, preferences, and activi-

ties can be placed on the timeline. The initial application that was used in this study was devel-

oped by Hellomydear. Since this application–unexpectedly–was no longer available during the

last couple of months of the study, some participants had to switch to another application. We

used Albelli, a commercial application that can be used to create several kinds of photo albums.

In Albelli, no timeline is generated, but books were still made in chronological order. Both

applications allowed to print the online books. QR-codes made it possible to access the online

multisensory memories. The website of Hellomydear is no longer operational.

Trained volunteers supported the persons with dementia and their caregivers (in the fol-

lowing referred to as dyad) in making the OLSB. This is more cost-effective for care institutes

and easier to organize compared to care provided by professionals like psychologists [25]. Fur-

thermore, an intervention delivered by a volunteer instead of a care professional can be less

stigmatizing, as volunteers provide a contact with society rather than with health care profes-

sionals [26]. The volunteers visited the dyads approximately five times within a period of 8–10

weeks. The volunteers followed communication guidelines with regard to dementia and remi-

niscence. They asked dyads about specific milestones and important memories, and nudged

them to tell about it as explicit as possible. The volunteers tried to get a variety of memories

from different phases of life. Persons with dementia and their family members collected mate-

rials that the volunteer digitized when necessary and uploaded in the OLSB.

Thirteen volunteers– 9 women and 4 men–were recruited through local organizations in

care and social work. Their age ranged from 28 to 60 years. They had different professional

backgrounds in either health care, social work, or technology. The volunteers received four

hours training on reminiscence, dementia, conversation techniques, and on how to use the

application. The training was led by TE, CU and a senior psychologist. After the switch in

application, volunteers were retrained to use the new application and given an updated manual

with instructions. During the intervention, volunteers could ask questions and share their

experiences via telephone or email or at monthly supervision meetings (led by TE and CU). By

excluding persons with a past psychotrauma, having all conversations with both the person

with dementia and their informal caregiver so they would feel more safe, and the possibility

for the volunteers to consult the researchers and a senior psychologist during the intervention,

the potential for distress for the person with dementia was accounted for.

Control condition: Wait list with care as usual. The dyads in the control condition

received care as usual and were offered to create an OLSB after a period of six months. They

were handed out an information letter with possible support and activities for persons with

(mild) dementia in the region of Twente. In the Netherlands, usual care for persons with mild

dementia consists of care provided by the general practitioner, case management (by the gen-

eral practice or a nurse practitioner), medication (if indicated) and access to formal care. Dur-

ing this study, no restrictions were placed regarding the care or support dyads requested for.

Participants

Each person with dementia was accompanied by an informal caregiver; together they formed a

dyad.
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Recruitment and setting. Persons with (very) mild dementia living at home in the region of

Twente and being cared for by an informal caregiver were included. The dyads were recruited

through local organizations that work with persons with dementia and their informal caregivers

(care and social work; general practitioners; memory clinic; informal meetings with peers). Further-

more, articles in local newspapers and door-to-door papers, and a promotional video were used.

Inclusion and exclusion criteria. In order to be eligible to participate in this study, a per-

son with dementia had to meet the following criteria: (1) living at home and receiving informal

care; (2) having (very) mild dementia (scoring 0.5 or 1 on the Clinical Dementia Rating (CDR)

[27]); (3) being mentally capable to provide informed consent (assessed by researcher during

intake). A potential participant was excluded when past psychotrauma was present (assessed

with the module posttraumatic stress disorder of the Mini International Neuropsychiatric

Interview (MINI) [28]).

Power analysis. A small effect was expected for the primary outcome at follow-up [19, 20].

The power calculation indicated 74 participants (GPower: f = 0.15; alpha = .05; power = .80;

repeated measures ANOVA with 2 groups and 3 measurement points; r = .50 between measure-

ments). Given the vulnerability of the participants and a high mortality rate, a drop-out of 30%

was expected [18–20]. Hence, 106 participants needed to be included, 53 per condition.

Procedure

Most people were approached by informed care professionals who brought them into contact

with the researchers. The persons with dementia or informal caregivers who were interested in

the project or care professionals who knew people who might be eligible, sent their contact

information to the primary investigator (TRE). Then, an information letter about the aim of the

project, the eligibility, the process of participation, the benefits and investment of participating,

data-management and contact information was sent and an intake was planned. The intake as

well as all further meetings for data collection took place at the participants home and were con-

ducted by the researchers. During intake, the project was explained again, questions were being

answered and if the participant was still willing to participate, an informed consent was signed

(by both the person with dementia and the informal caregiver). This took about 30–40 minutes.

Directly after the participant was screened on the inclusion and exclusion criteria, the baseline

(T0) measurement was assessed. The total duration of the three assessments was estimated

between 90–120 minutes, for both the person with dementia and the informal caregiver.

Eligible dyads were randomized to either the intervention or the wait list control condition.

The random allocation sequence was created a priori by a computer-generated randomized

number list with stratification on gender of the person with dementia (randomizer.org). When

randomized to the experimental group, a volunteer was assigned to the dyads. When allocated

to the wait list control group, a volunteer was assigned six months after intake after all study

measurements had ended. The first inclusion measurement was assessed in June 2016 and the

last measurement took place in December 2017. The trial ended because the project lasted

from February 2016-February 2018, so all data needed to be gathered before February 2018.

From both an ethical and practical point of view, it was impossible to keep the dyads

blinded to the allocation. As stated above the persons in the wait list control condition received

care as usual and were handed out an information letter with possible support and activities

for persons with (mild) dementia in the region.

Measures

Characteristics of participants. The sociodemographic and health characteristics of the

participants were assessed with parts of The Older Persons and Informal Caregivers Survey
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Minimum DataSet (TOPICS-MDS [29]). The following socio-demographics of both the per-

sons with dementia and their informal caregivers were assessed: sex, age, education, and mari-

tal status. Health for persons with dementia was measured with a questionnaire on the

presence or absence of 17 common diseases; the Katz-15-ADL [30] that asks for the need for

support for activities of daily living; a question of the RAND-36 [31] that measures interfer-

ence of physical and emotional problems with social activities; a single question on subjective

health; five questions of the RAND-36 [31] that measure psychological well-being; one ques-

tion of the RAND-36 [31] about quality of life in general; and a variant of Cantril’s Self

Anchoring Ladder [32] in which persons were asked to rate their life satisfaction on a scale

from 0–10. Health for informal caregivers was measured only with a single question on subjec-

tive health.

Primary outcome. Neuropsychiatric symptoms (NPS). To assess the effect of the interven-

tion on the primary outcome, neuropsychiatric symptoms, the Neuropsychiatric Inventory

(NPI) was assessed at all three time points in all participants [33, 34]. The NPI is a reliable and

valid measure that assesses the frequency, severity and distress of twelve neuropsychiatric

symptoms: delusions, hallucinations, agitation/aggression, depression/dysphoria, anxiety, ela-

tion/euphoria, apathy/indifference, disinhibition, irritability/lability, motor disturbance,

nighttime behaviors, and appetite/eating. The frequency (F) is provided on a scale from

0 = never to 4 = daily, the severity (S) on a scale from 0 = not to 3 = severe. The score for each

of the twelve symptoms is computed as the frequency multiplied by the severity, resulting in a

score ranging from 0 to 12. An FxS score of 4 or higher is considered as clinically relevant. The

scores on the individual symptoms were also summed towards scores on four symptom clus-

ters: hyperactivity, psychosis, affective symptoms, and apathy [35]. Last, the twelve FxS scores

were added to a total score (0–144 [35]). For the NPI symptom clusters and the total score

there is no clinical cut-off score, because of the many disparate behaviors [33].

Secondary outcomes. Caregiver Distress. General caregiver distress was measured with a

scale on the perceived distress in informal care (EDIZ [36]). The informal caregiver rated the

subjective distress on nine items with a five-point scale. The answers were dichotomized per

item (no! and no = 0; more or less, yes and yes! = 1) and then added up to a score between 0

and 9.

Caregiver distress due to neuropsychiatric symptoms was measured with the distress scales of

the NPI [33, 34]. The caregiver rated the distress for each of the twelve neuropsychiatric symp-

toms on a scale from 0 = none to 5 = severe. These twelve distress scores were summarized to a

total score, ranging from 0–60. This sum score provides an indication of the emotional distress

caused by all neuropsychiatric symptoms.

The questions on Distress and Time investment of the TOPICS-MDS [29] were used to

assess caregiver distress. The self-rated distress was measured with a single question where

caregivers rated the distress of care to the person with dementia on a scale from 0 to 100. The

time investment is the total hours per week that the informal caregiver spent to assist the per-

son with dementia with household tasks, personal care, and moving outside the house.

Quality of life of the caregiver. The quality of life was assessed with parts of the

TOPICS-MDS [29]. The care-related quality of life of the caregiver was measured with the Car-

erQol [37], which consists of seven questions that are rated on a three-point scale (1 = none to

3 = many) as well as a visual analogue scale on happiness ranging from 0 to 10. The general
quality of life of the caregiver was assessed with a question of the RAND-36 [31] and life satis-
faction was measured with a variant of Cantril’s Self Anchoring Ladder [32], in which persons

were asked to rate their life on a scale from 1–10 (item: ‘What grade do you give your life at the
moment?’).

PLOS ONE The Online Life Story book: A randomized controlled trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0256251 September 15, 2021 5 / 15

https://doi.org/10.1371/journal.pone.0256251


Statistical analyses

All statistical analyses were performed using SPSS 25.0 (IBM SPSS Statistics). All tests were

two-tailed using a 95% confidence interval. First, frequency distributions were made of all

sociodemographic and health characteristics as well as the baseline assessments of neuropsy-

chiatric symptoms, caregiver distress, and caregiver quality of life. Second, in order to assess

the success of the randomization, the baseline characteristics between the two conditions were

analyzed with χ2 tests and t-tests. Third, to assess selective drop-out, χ2 tests and t-tests were

used to compare persons who did or did not complete the whole study.

To analyze the primary and secondary outcomes of the intervention, we used a mixed

model analysis that allows to take all existing information into account, even in spite of the fact

that some participants dropped out. A random within-subjects effect was modeled as a

repeated measure with correlated residuals. We specified two fixed factors: condition (inter-

vention versus control) and time (baseline, 3 months, 6 months). Because of the differences

between the two applications we also conducted analyses with three condition levels (Hellomy-

dear, Albelli, and control). We tested several covariance types for the within-subjects factor

and used the model fit (Akaike Information Criterion and Baseysian Information Criterion) to

find the best fitting type. This was either the unstructured or the heterogeneous first-order

autoregressive type. We report the expected marginal means and used those at six months fol-

low-up to compute the Cohen’s d between the conditions (below .33 is interpreted as small;

between .33 and .55 is moderate; above .55 is large [38]). We also carried out repeated mea-

sures analyses (General Linear Model) with completers only, with ‘time’ as within subject fac-

tor, ‘condition’ as between subject factor as well as the interaction between the two. As these

analyses showed the same significant findings, we decided to only report the results of the

mixed model analyses.

Results

Participant flow

Fig 1 presents the details on the participant flow. Of the 47 participants assessed for eligibility,

42 were included and randomized. One person was excluded because of no dementia (CDR

score of 0) whereas three were excluded because of too severe dementia (CDR score above 1).

Before randomization, one informal caregiver reported a too high burden for the person with

dementia to take part in the study.

The actual drop-out of participants during the entire project was 14.3 percent. There was

no significant difference between the intervention and the control condition (χ2 (1) = 0.4; p =

.527). Of the 23 participants randomized to the intervention condition, four (17.4%) did not

complete the intervention and the study, because of several reasons: one had a fast cognitive

decline, so it would be too much of a burden to create the online life story book; one had to

wait for too long to be assigned to a volunteer; one changed his mind because he found it too

private to share memories; and one person passed away before the follow-up measurement. Of

the 19 participants allocated to the control condition, two (10.5%) did not complete the mea-

surements at three and six months, because of a too high burden for the informal caregiver

and the participant.

Participant characteristics

Persons with dementia. Table 1 presents the baseline characteristics of the persons with

dementia. Of the 42 participants, 23 were female and 19 were male. They had a mean age of

80.6 years (SD = 9.4), ranging from 49 to 95 years. Fifty percent had finished primary or lower
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vocational education, 30% secondary or middle vocational education, and 20% higher educa-

tion. Participants were married (69%) or widowed (31%). They had very mild (26%) or mild

dementia (74%) according to the clinical dementia rating scale. They indicated on average to

have 4.1 (SD = 1.8) out of 17 diseases and to need help on 6.9 (SD = 4.0) out of 15 domains of

functioning. Their social activities were sometimes impeded because of physical or emotional

problems (mean = 3.2; SD = 1.2; scale 1–5 with 1 being continuously impeded and 5 being

never). Their subjective health was rated as moderate to good (mean = 2.5; SD = 0.8; scale

1–5); their psychological well-being score was on average 23.6 (SD = 3.3; scale 5–30); their life

satisfaction was 7.5 (SD = 1.0; scale 0–10); and their self-rated quality of life was good

(mean = 3.0; SD = 0.9; scale 1–5). With regard to the primary outcome measure, they scored

on average 9.2 (SD = 10.1; scale 0–144) on the frequency by severity scale of the

Fig 1. Participant flow.

https://doi.org/10.1371/journal.pone.0256251.g001
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Neuropsychiatric Inventory. For hyperactivity, the average score was 0.6 (SD = 1.0), for psy-

chosis 0.6 (SD = 0.8), for affective symptoms 1.1 (SD = 1.3) and for apathy 1.1 (SD = 1.7). Few

participants scored above the cut-off for clinically relevant complaints (0 on delusions, 0 on

hallucinations, 4 on agitation/aggression, 2 on depression/dysphoria, 3 on anxiety, 1 on ela-

tion/euphoria, 4 on apathy/indifference, 2 on disinhibition, 4 on irritability/lability, 4 on

motor disturbance, 5 on nighttime behaviors, and 9 on appetite/eating). However, 48% of the

participants with dementia had clinically relevant symptoms on at least one of the twelve

symptoms.

Informal caregivers. Table 2 presents the baseline characteristics of the informal caregiv-

ers. Of the 42 informal caregivers, 31 were female and 11 were male. They had a mean age of

62.8 years (SD = 13) ranging from 38 to 88 years. Twenty of the informal caregivers were a

spouse who lived together with the person with dementia, whereas twenty-two were family

members, such as a child, niece or nephew, who did not live together with the person with

dementia. Their subjective health was good to very good (mean = 3.4; SD = 1.0; scale from

1–5). With regard to the measures of caregiver distress at baseline, their general distress was

Table 1. Demographical data and personal information of persons with dementia at baseline.

Variable All OLSB Control t/ χ (df)

(N = 42) (N = 23) (N = 19)

Age, mean in years (SD) 80 (9.4) 79.5 (8.1) 81.2 (11.2) 0.6 (40)a

Female N (%) 23 (55.8%) 16 (69.6%) 7 (30.4%) 4.5 (1)�

Educational level N 40 22 18

Primary and lower vocational education 20 (50.0%) 13 (59.1%) 7 (38.9%) 1.9 (2)b

Secondary and middle vocational education 12 (30.0%) 6 (27.3%) 6 (33.3%) 1.9 (2)b

Higher education 8 (20.0%) 3 (13.6%) 5 (27.8%) 1.9 (2)b

Marital status

Married 29 (69.8%) 14 (60.9%) 15 (79%) 1.6 (1)b

Widowed 13 (30.2%) 9 (39.1%) 4 (21%) 1.6 (1)b

Cultural background

Born in the Netherlands 39 (93%) 21 (91.3%) 18 (94.7%) 0.2 (1)b

Born abroad 3 (7%) 2 (8.7%) 1 (5.3%) 0.2 (1)b

Note.
a No significant differences between intervention and control condition (t-test with p> 0.05).
b No significant differences between intervention and control condition (χ2-test with p> 0.05).

� Significant differences at baseline between both groups (p< 0.05).

https://doi.org/10.1371/journal.pone.0256251.t001

Table 2. Demographical data of informal caregiver.

All OLSB Control t/ χ (df)

(N = 42) (N = 23) (N = 19)

Age, mean in years (SD) 63 (13) 63 (13) 63 (14) 0.1 (36)a

Female N (%) 31 (73.8) 15 (65.2) 16 (84.2) 1.9 (1)b

Spouse and living together 20 (47.6) 12 (52.2) 8 (42.1) 0.8 (2)b

Health, 1–5 (SD) 2.5 (1.0) 2.6 (1.0) 2.5 (1.0) -0.1 (40)a

Note.
a No significant differences between intervention and control condition (t-test with p> 0.05).
b No significant differences between intervention and control condition (χ2-test with p> 0.05).

https://doi.org/10.1371/journal.pone.0256251.t002
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on average 4.0 (SD = 2.5; scale from 0–9), the average distress due to neuropsychiatric symp-

toms was 5.9 (SD = 6.1, scale 0–60), and the average self-reported distress was 39.7 (SD = 26.9;

scale 0–100). Caregivers spent on average 11.8 hours per week (SD = 15.2) caring for the per-

son with dementia. With regard to caregiver quality of life, they rated their quality of life at

baseline as good to very good (mean = 3.7; SD = 0.9; scale from 1–5) and their average life sat-

isfaction as 7.5 (SD = 1.2 on a scale from 0–10).

Randomization check. Except for the gender of the person with dementia, there were no

significant differences between the intervention and control condition on any of the demo-

graphic and health variables of the persons with dementia and their caregivers (all χ2 tests and

t-tests had p>.05). There were also no significant differences in the total baseline scores and

the four domain baseline scores of neuropsychiatric symptoms between the intervention and

the control condition (t-tests with p>.05). Last, there were no significant differences in any of

the measures of distress or quality of life of the caregivers at baseline (t-tests with p>.05).

Drop-out analyses. There were no significant differences between the persons who did

(n = 36) or did not (n = 6) complete all study measurements on any of the demographic and

health variables of the persons with dementia and their caregivers (χ2 tests and t-tests with

p>.05). There were also no significant differences in neuropsychiatric symptoms at baseline,

nor in caregiver distress or caregiver quality of life at baseline (t-tests with p>.05). In sum,

there was no selective drop-out.

Primary outcome

Table 3 presents the estimated marginal means of the mixed model analyses for the primary

outcome neuropsychiatric symptoms. There were no significant effects of time, condition, or

their interaction. The significant difference in gender of the person with dementia between the

two conditions at baseline did not affect these outcomes: no significant effects of time, condi-

tion, or their interaction were found. As not all participants in the intervention condition

received the same kind of online life story book, we also carried out a mixed model analysis on

three conditions (Hellomydear, Albelli, and control). Again, there were no significant effects

of time, condition, or their interaction. When analyzing the different clusters of neuropsychi-

atric symptoms (Hyperactivity, Psychosis, Affective Symptoms and Apathy) separately, no sig-

nificant differences were found for condition, time, or their interaction. All effect sizes were

small at six months follow-up with the exception of the effect size for psychosis which was

moderate.

Secondary outcomes

Table 4 presents the estimated marginal means of the mixed model analyses for the secondary

outcomes caregiver distress and caregiver quality of life. With regard to the secondary outcome

measures, only the interaction effect for self-rated distress is significant (F(2) = 3.2; p = .045).

At three months follow-up caregivers in the intervention condition report somewhat less dis-

tress than caregivers in the control condition, but at six months slightly more. The effect sizes

at six months follow-up are small with the exception of moderate effect sizes for time invest-

ment and general quality of life.

Discussion

This study is one of the first to conduct an RCT to examine the effects of an Online Life Story

Book created in the home setting by volunteers for people with (very) mild dementia and their

caregivers. Contrary to expectations the results show no significant differences between the
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experimental condition and the wait list control condition with self-rated distress of informal

caregivers being the only exception.

There could be several reasons to explain these results. To start with, persons with dementia

reached in our study appeared to have few neuropsychiatric symptoms whereas caregivers did

not perceive much distress and reported a relatively high quality of life compared to other

studies with the same target group [39–42]. This may have caused floor and ceiling effects so

there was almost no room for improvement. The preventive effect of the OLSB could have

become visible if an extra follow-up at 12 months was assessed, as normally NPS are expected

to develop over the course of time. Related to this, our open recruitment may have led to

Table 3. Results on primary outcome neuropsychiatric symptoms (estimated marginal means).

Baseline 3 Months 6 Months 6 Months Condition Time Interaction

Mean (SE) Mean (SE) Mean (SE) Cohen’s d F(1) F(2) F(2)

Neuropsychiatric Intervention 8.7 (2.4) 9.8 (2.5) 12.2 (2.6) -0.03 0.3 1.9 1.1

Symptoms Control 9.8 (2.7) 13.6 (2.7) 12.5 (2.8)

Neuropsychiatric Hellomydear 8.8 (3.4) 7.3 (4.0) 13.4 (4.3) 0.09 0.1 1.6 1.8

Symptoms Albelli 8.6 (2.8) 11.9 (3.4) 10.9 (3.8) -0.07

Control 9.8 (2.4) 13.6 (2.8) 12.5 (3.1)

Hyperactivity Intervention 3.4 (1.1) 4.4 (1.3) 4.3 (1.7) -0.04 0.1 1.1 1.2

Control 3.0 (1.0) 3.3 (1.2) 4.0 (1.6)

Psychosis Intervention 1.2 (0.5) 1.9 (0.7) 0.9 (0.4) 0.40 0.5 2.2 0.8

Control 2.1 (0.5) 1.7 (0.6) 1.5 (0.4)

Affective Intervention 4.7 (1.2) 6.6 (1.4) 5.8 (1.3) 0.07 0.2 0.9 1.4

Symptoms Control 4.4 (1.1) 4.6 (1.3) 6.1 (1.2)

Apathy Intervention 5.1 (1.5) 6.4 (1.6) 6.1 (6.1) 0.18 0.1 2.0 1.8

Control 3.5 (1.4) 5.1 (1.4) 7.0 (1.6)

No significant differences.

https://doi.org/10.1371/journal.pone.0256251.t003

Table 4. Results on secondary outcomes caregiver distress and caregiver quality of life (estimated marginal means).

Baseline 3 Months 6 Months 6 Months Condition Time Interaction

Mean (SE) Mean (SE) Mean (SE) Cohen’s d F(1) F(2) F(2)

General distress Intervention 3.8 (0.5) 3.8 (0.6) 3.9 (0.6) 0.20 0.1 1.1 1.6

Control 4.1 (0.6) 3.3 (0.7) 3.5 (0.7)

Distress neuro- Intervention 5.5 (1.3) 5.4 (1.5) 6.6 (1.8) -0.18 0.4 1.0 1.4

psychiatric symptoms Control 6.4 (1.4) 7.3 (1.6) 7.7 (1.9)

Self-rated distress Intervention 38.9 (5.8) 31.8 (5.9) 44.7 (6.1) 0.18 0.1 2.8 3.2�

Control 40.7 (6.3) 41.4 (6.5) 41.1 (6.5)

Time investment Intervention 12.3 (3.2) 13.9 (3.7) 16.7 (4.8) 0.37 0.2 1.0 1.3

Control 11.3 (3.5) 13.2 (4.1) 10.7 (5.3)

Care-related quality Intervention 17.5 (0.5) 17.5 (0.6) 17.2 (0.6) -0.20 0.0 0.9 1.0

of life Control 17.1 (0.6) 17.7 (0.7) 17.6 (0.6)

General quality of life Intervention 2.5 (0.2) 2.5 (0.2) 2.5 (0.2) -0.43 1.8 0.0 0.0

Control 2.8 (0.2) 2.9 (0.2) 2.8 (0.2)

Life satisfaction Intervention 7.7 (0.2) 7.8 (0.2) 7.5 (0.3) -0.02 0.3 0.8 0.3

Control 7.4 (0.3) 7.6 (0.3) 7.5 (0.3)

� p < .05.

https://doi.org/10.1371/journal.pone.0256251.t004
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reaching a specific group of persons with (very) mild dementia and their informal caregivers:

only people that were initially motivated and felt capable enough to participate did sign up.

The setting might have been important too: a meta-analysis on reminiscence therapy found

greater improvement on depressive symptoms for institutionalized people with dementia than

community-dwelling people with dementia [17] and according to a recent Cochrane system-

atic review on reminiscence therapy for dementia the impact on quality of life appeared most

promising in care home settings [43]. So it could be that it is harder to measure change in peo-

ple with dementia living at home than in relatively more standardized and homogenous care

home settings. Hence, the question remains how the intervention would have worked for peo-

ple with more severe complaints, or who did not feel the competence to participate in such a

project.

Next, outcomes might not have been significant because less persons participated than ini-

tially anticipated, even though the Cohens d corresponded to the small effect sizes that were

assumed in the power analysis. Finding participants that suffered from i) mild dementia, ii)

were living at home iii) had an informal caregiver that wanted to actively contribute iv) felt the

space and competence and v) wanted to talk about personal matters appeared to be a real chal-

lenge. Despite the smaller number of participants, the drop-out during the intervention was

substantial lower than expected, resulting in 85.7% completers versus the anticipated 70%.

The persons that withdrew, did so mostly because of reasons that were not related to the

intervention itself. The switch in application could have biased the results as the time periods

between baseline and T1 were extended for those dyads. However, only one person refrained

because of waiting too long before the new application could be used. Most dyads did not

mind the change in application to create the OLSB and controlling for type of application did

not show any difference in significant levels over time. Having said that, the change was time

consuming, people had to wait somewhat longer to start, or people who were already in the

process of making the OLSB had to wait and start over with the new application.

Another reason for the unexpected outcome of no effect, could also be due to the kind of

outcome variables that have been used. As can be seen in the review of Elfrink and colleagues,

existing research on LSBs for persons with dementia focused on different types variables such

as cognition, mood (depression), quality of life and communication/quality of caregiving rela-

tionship [22]. Many of those variables have also been evaluated on their effectiveness in the

Cochrane systematic review on reminiscence and dementia, but due to the diversity of study

designs (group vs individual approach; care home vs home setting) and outcome measures a

proper comparison was hard to make. That may have caused the small and inconsistent effects

that the researchers found in their review [43]. Most of these outcomes have not been covered

in our study, since we were especially interested in NPS and caregiver distress which can be

seen as more distal outcomes, as it takes more time to see an effect in those variables. Neverthe-

less, we strongly believe that incorporating outcomes on caregiver distress and quality of life of

the caregiver is a strength in our research since dementia not only affects the person with

dementia but the family or system as a whole. In line with this, research has shown that remi-

niscence can have different functions (i.e. identity construction, problem solving, and death

preparation, bitterness revival, boredom reduction, and intimacy maintenance, conversation

and teaching or informing) and that is important to match these functions with the aim of the

reminiscence intervention and consequently the outcome measures [14]. It could be that the

OLSB predominantly serves the social functions and less explicitly the more therapeutic func-

tions. To summarize, the question remains which kind of outcome variables should be

included in reminiscence interventions for persons with dementia, how to assess them and

what time-frame of measurement fits best for which variable.
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Next to the effectiveness of this intervention it is also important to take a look into the use-

fulness and feasibility. For instance, it can be a real advantage that persons with dementia low

on burden of disease–like in our study–are able to actively contribute to their own life story

book, which may result in a more personal story of their own. The fact that there was a very

low drop-out rate and that those dyads that withdrew did so mainly because of reasons that

were not related to the intervention itself, would suggest that the dyads accepted the

intervention.

Including experienced changes by those involved could help to get a better understanding

of the potential benefits of reminiscence interventions. To gain better insight in the perceived

efficacy and implementation from the perception of different stakeholders (participants, infor-

mal caregivers, volunteers and care professionals) a process evaluation was conducted parallel

to this RCT. These complementary results will be described in a following paper (in

preparation).

Conclusion

Despite the absence of significant effects on the use of an Online Life Story Book for people

with (very) mild dementia and their informal caregivers, this study contributes to the research

on LSBs and does provide valuable implications. It shows that in future research, it is impor-

tant to study the effects in persons with more complaints and higher burden and to be careful

in the selection of outcome variables in relation to the reminiscence functions served by the

intervention.
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7. Conde-Sala JL, Turró-Garriga O, Piñán-Hernández S, Portellano-Ortiz C, Viñas-Diez V, Gascón-

Bayarri J, et al. Effects of anosognosia and neuropsychiatric symptoms on the quality of life of patients

with Alzheimer’s disease: a 24-month follow-up study. Int J Geriatr Psychiatry. 2016; 31(2):109–119.

https://doi.org/10.1002/gps.4298 PMID: 25963296

8. Peeters J, Werkman W, Francke A. Kwaliteit van dementiezorg door de ogen van mantelzorgers.

Utrecht, Nivel, 2014.

9. De Vugt ME, Stevens F, Aalten P, Lousberg R, Jaspers N, Winkens I, et al. Behavioural disturbances in

dementia patients and quality of the marital relationship. Int J Geriatr Psychiatry. 2003; 18(2):149–154.

https://doi.org/10.1002/gps.807 PMID: 12571824

10. World Health Organization, facts on dementia. http://www.who.int/features/factfiles/dementia/

dementia_facts/en/. Accessed 14 April 2019.

11. Gaugler JE, Yu F, Krichbaum K, Wyman JF. Predictors of nursing home admission for persons with

dementia. Med Care. 2009; 47(2):191–198. https://doi.org/10.1097/MLR.0b013e31818457ce PMID:

19169120

12. Olazarán J, Reisberg B, Clare L, Cruz I, Peña-Casanova J, Del Ser T, et al. Nonpharmacological thera-

pies in Alzheimer’s disease: a systematic review of efficacy. Dement Geriatr Cogn Disord. 2010; 30

(2):161–178. https://doi.org/10.1159/000316119 PMID: 20838046

13. Van der Roest HG, Meiland FJ, Comijs HC, Derksen E, Jansen AP, van Hout HP, et al. What do com-

munity-dwelling people with dementia need? A survey of those who are known to care and welfare ser-

vices. Int Psychogeriatr. 2009; 21(5):949–965. https://doi.org/10.1017/S1041610209990147 PMID:

19602305

14. Westerhof GJ, Bohlmeijer ET. Celebrating fifty years of research and applications in reminiscence and

life review: state of the art and new directions. J Aging Stud. 2014; 29:107–114. https://doi.org/10.1016/

j.jaging.2014.02.003 PMID: 24655678

15. Dempsey L, Murphy K, Cooney A, Casey D, O’Shea E, Devane D, et al. Reminiscence in dementia: a

concept analysis. Dementia (London). 2014; 13(2):176–192. https://doi.org/10.1177/

1471301212456277 PMID: 24599812

16. Caddell L, Clare L. The impact of dementia on self and identity: A systematic review. Clin Psychol Rev.

2010; 30:113–126. https://doi.org/10.1016/j.cpr.2009.10.003 PMID: 19896760

17. Huang HC, Chen YT, Chen PY, Hu SHL, Liu F, Kuo YL, et al. Reminiscence therapy improves cognitive

functions and reduces depressive symptoms in elderly people with dementia: A meta-analysis of ran-

domized controlled trials. J Am Med Dir Assoc. 2015; 16(12): 1087–1094. https://doi.org/10.1016/j.

jamda.2015.07.010 PMID: 26341034

18. Blake M. Group reminiscence therapy for adults with dementia: a review. Br J Community Nurs. 2013;

18(5):228–233. https://doi.org/10.12968/bjcn.2013.18.5.228 PMID: 23752322

19. Subramaniam P, Woods B. The impact of individual reminiscence therapy for people with dementia:

systematic review. Expert Rev Neurother. 2012; 12(5):545–555. https://doi.org/10.1586/ern.12.35

PMID: 22550983

20. Woods B, Spector A, Jones C, Orrell M, Davies S. Reminiscence therapy for dementia. Cochrane Data-

base Syst Rev. 2005; 18(2):CD001120. https://doi.org/10.1002/14651858.CD001120.pub2 PMID:

15846613

PLOS ONE The Online Life Story book: A randomized controlled trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0256251 September 15, 2021 13 / 15

https://www.beteroud.nl/docs/beteroud/ngn/landelijke-richtlijn-dementie-iknl-2010.pdf
https://www.beteroud.nl/docs/beteroud/ngn/landelijke-richtlijn-dementie-iknl-2010.pdf
https://doi.org/10.1017/s1041610202008256
http://www.ncbi.nlm.nih.gov/pubmed/12094904
http://www.ncbi.nlm.nih.gov/pubmed/11739063
https://doi.org/10.1034/j.1600-0579.2003.00210.x
http://www.ncbi.nlm.nih.gov/pubmed/12752841
http://www.ncbi.nlm.nih.gov/pubmed/8940320
https://doi.org/10.1017/S1041610214002282
http://www.ncbi.nlm.nih.gov/pubmed/25403309
https://doi.org/10.1002/gps.4298
http://www.ncbi.nlm.nih.gov/pubmed/25963296
https://doi.org/10.1002/gps.807
http://www.ncbi.nlm.nih.gov/pubmed/12571824
http://www.who.int/features/factfiles/dementia/dementia_facts/en/
http://www.who.int/features/factfiles/dementia/dementia_facts/en/
https://doi.org/10.1097/MLR.0b013e31818457ce
http://www.ncbi.nlm.nih.gov/pubmed/19169120
https://doi.org/10.1159/000316119
http://www.ncbi.nlm.nih.gov/pubmed/20838046
https://doi.org/10.1017/S1041610209990147
http://www.ncbi.nlm.nih.gov/pubmed/19602305
https://doi.org/10.1016/j.jaging.2014.02.003
https://doi.org/10.1016/j.jaging.2014.02.003
http://www.ncbi.nlm.nih.gov/pubmed/24655678
https://doi.org/10.1177/1471301212456277
https://doi.org/10.1177/1471301212456277
http://www.ncbi.nlm.nih.gov/pubmed/24599812
https://doi.org/10.1016/j.cpr.2009.10.003
http://www.ncbi.nlm.nih.gov/pubmed/19896760
https://doi.org/10.1016/j.jamda.2015.07.010
https://doi.org/10.1016/j.jamda.2015.07.010
http://www.ncbi.nlm.nih.gov/pubmed/26341034
https://doi.org/10.12968/bjcn.2013.18.5.228
http://www.ncbi.nlm.nih.gov/pubmed/23752322
https://doi.org/10.1586/ern.12.35
http://www.ncbi.nlm.nih.gov/pubmed/22550983
https://doi.org/10.1002/14651858.CD001120.pub2
http://www.ncbi.nlm.nih.gov/pubmed/15846613
https://doi.org/10.1371/journal.pone.0256251


21. McKeown J, Clarke A, & Repper J. Life story work in health and social care: systematic literature review.

J Adv Nurs. 2006; 55(2):237–247. https://doi.org/10.1111/j.1365-2648.2006.03897.x PMID: 16866815

22. Elfrink TR, Zuidema SU, Kunz M, Westerhof GJ. Life Story Books for People with Dementia: A System-

atic Review. Int Psychoger. 2018; 30(12):1–15. https://doi.org/10.1017/S1041610218000376 PMID:

30017005

23. Lazar A, Thompson H, Demiris G. A systematic review of the use of technology for reminiscence ther-

apy. Health Educ Behav. 2014; 41 Suppl 1:51–61. https://doi.org/10.1177/1090198114537067 PMID:

25274711

24. Elfrink TR, Zuidema SU, Kunz M, Westerhof GJ. The effectiveness of creating an online life story book

on persons with early dementia and their informal caregivers: a protocol of a randomized controlled trial.

BMC Geriatr. 2017; 17(1):95. https://doi.org/10.1186/s12877-017-0471-y PMID: 28431515

25. Westerhof GJ, Korte J, Eshuis S, Bohlmeijer ET. Precious Memories: A randomized controlled trial of

the effects of an autobiographical memory intervention delivered by trained volunteers in residential

care homes. Aging Ment Health. 2018; 11:1494–1501. https://doi.org/10.1080/13607863.2017.

1376311 PMID: 28929782

26. Westerhof GJ, Maessen M, de Bruijn R, Smets B. Intentions to seek (preventive) psychological help

among older adults: An application of the theory of planned behaviour. Aging Ment Health. 2008; 12

(3):317–322. https://doi.org/10.1080/13607860802120797 PMID: 18728944

27. Morris JC. The Clinical Dementia Rating (CDR): current version and scoring rules. Neurology. 1993;

43:2412–2414. https://doi.org/10.1212/wnl.43.11.2412-a PMID: 8232972

28. Sheehan DV, Janavs J, Baker R, Harnett-Sheehan K, Knapp E, Sheehan MF. M.I.N.I.–Mini Interna-

tional Neuropsychiatric Interview- English version 5.0.0.–DSM-IV. J of Clin Psychiat. 1998; 59:34–57.

29. Lutomski JE, Baars MA, Schalk BW, Boter H, Buurman BM, den Elzen WP, et al; TOPICS-MDS Con-

sortium. The development of the Older Persons and Informal Caregivers Survey Minimum DataSet

(TOPICS-MDS): a large-scale data sharing initiative. Eur Ger Med. 2013; 4:S79.

30. Weinberger M, Samsa GP, Schmader K, Greenberg SM, Carr DB, Wildman DS. Comparing proxy and

patients’ perceptions of patients’ functional status: results from an outpatient geriatric clinic. J Am Ger-

iatr Soc. 1992; 40(6):585–588. https://doi.org/10.1111/j.1532-5415.1992.tb02107.x PMID: 1587975

31. Van der Zee K, Sanderman R. Het meten van de algemene gezondheidstoestand met de rand-36, een

handleiding. Research Institute Share, UMCG. Groningen. 2002.

32. Cantril H. The pattern of human concerns. New Brunswick, NJ: Rutgers University Press; 1965.

33. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein J. The neuropsychiatric

inventory: Comprehensive assessment of psychopathology in dementia. Neurology. 1994; 44:2308.

https://doi.org/10.1212/wnl.44.12.2308 PMID: 7991117

34. De Jonghe JFM, Borkent LM, Kat MG. Neuropsychiatrische Vragenlijst. Alkmaar, The Netherlands:

Medical Center Alkmaar, Department of Clinical Psychology, 1997.

35. Aalten P, de Vugt ME, Lousberg R, Korten E, Jaspers N, Senden B, et al. Behavioral problems in

dementia: a factor analysis of the neuropsychiatric inventory. Dement Geriatr Cogn Disord. 2003; 15

(2):99–105. https://doi.org/10.1159/000067972 PMID: 12566599

36. De Boer AH, Oudijk D, Timmermans JM, Pot AM. Ervaren belasting door mantelzorg: Constructie van

de EDIZ-plus. Tijdschr Gerontol Geriatr. 2012; 43(2):77–88. https://doi.org/10.1007/s12439-012-0010-

4 PMID: 22642048

37. Brouwer WB, van Exel NJ, van Gorp B, Redekop WK. The CarerQol instrument: a new instrument to

measure care-related quality of life of informal caregivers for use in economic evaluations. Qual Life

Res. 2006; 15(6):1005–1021. https://doi.org/10.1007/s11136-005-5994-6 PMID: 16900281

38. Lipsey MW, Wilson DB. The efficacy of psychological, educational, and behavioral treatment. Confirma-

tion from meta-analysis. Am Psychol. 1993; 48:1181–1209. https://doi.org/10.1037//0003-066x.48.12.

1181 PMID: 8297057

39. Gonfrier S, Andrieu S, Renaud D, Vellas B, Robert PH. Course of neuropsychiatric symptoms during a

4-year follow up in the REAL-FR cohort. J Nutr Health Aging. 2012; 16:134–137. https://doi.org/10.

1007/s12603-011-0147-9 PMID: 22323347

40. Froelich L, Andreasen N, Tsolaki M, Foucher A, Kavanagh S, Baelen BV, et al. Long-term treatment of

patients with Alzheimer’s disease in primary and secondary care: results from an international survey.

Curr Med Res Opin. 2009; 25:3059–3068. https://doi.org/10.1185/03007990903396626 PMID:

19852697

41. Aalten P, de Vugt ME, Jaspers N, Jolles J, Verhey FR. The course of neuropsychiatric symptoms in

dementia. Part I: findings from the two-year longitudinal Maasbed study. Int J Geriatr Psychiatry. 2005;

20:523–530. https://doi.org/10.1002/gps.1316 PMID: 15920712

PLOS ONE The Online Life Story book: A randomized controlled trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0256251 September 15, 2021 14 / 15

https://doi.org/10.1111/j.1365-2648.2006.03897.x
http://www.ncbi.nlm.nih.gov/pubmed/16866815
https://doi.org/10.1017/S1041610218000376
http://www.ncbi.nlm.nih.gov/pubmed/30017005
https://doi.org/10.1177/1090198114537067
http://www.ncbi.nlm.nih.gov/pubmed/25274711
https://doi.org/10.1186/s12877-017-0471-y
http://www.ncbi.nlm.nih.gov/pubmed/28431515
https://doi.org/10.1080/13607863.2017.1376311
https://doi.org/10.1080/13607863.2017.1376311
http://www.ncbi.nlm.nih.gov/pubmed/28929782
https://doi.org/10.1080/13607860802120797
http://www.ncbi.nlm.nih.gov/pubmed/18728944
https://doi.org/10.1212/wnl.43.11.2412-a
http://www.ncbi.nlm.nih.gov/pubmed/8232972
https://doi.org/10.1111/j.1532-5415.1992.tb02107.x
http://www.ncbi.nlm.nih.gov/pubmed/1587975
https://doi.org/10.1212/wnl.44.12.2308
http://www.ncbi.nlm.nih.gov/pubmed/7991117
https://doi.org/10.1159/000067972
http://www.ncbi.nlm.nih.gov/pubmed/12566599
https://doi.org/10.1007/s12439-012-0010-4
https://doi.org/10.1007/s12439-012-0010-4
http://www.ncbi.nlm.nih.gov/pubmed/22642048
https://doi.org/10.1007/s11136-005-5994-6
http://www.ncbi.nlm.nih.gov/pubmed/16900281
https://doi.org/10.1037//0003-066x.48.12.1181
https://doi.org/10.1037//0003-066x.48.12.1181
http://www.ncbi.nlm.nih.gov/pubmed/8297057
https://doi.org/10.1007/s12603-011-0147-9
https://doi.org/10.1007/s12603-011-0147-9
http://www.ncbi.nlm.nih.gov/pubmed/22323347
https://doi.org/10.1185/03007990903396626
http://www.ncbi.nlm.nih.gov/pubmed/19852697
https://doi.org/10.1002/gps.1316
http://www.ncbi.nlm.nih.gov/pubmed/15920712
https://doi.org/10.1371/journal.pone.0256251


42. Cortes F, Gillette-Guyonnet S, Nourhashemi F, Andrieu S, Cantet C, Vellas B. Recent data on the natu-

ral history of Alzheimer’s disease: results from the REAL.FR study. J Nutr Health Aging. 2005; 9:86–93.

PMID: 15791351

43. O’ Philbin L, Woods B, Farrell EM, Spector AE, Orrell M. Reminiscence therapy for dementia: an

abridged Cochrane systematic review of the evidence from randomized controlled trials. Expert Rev

Neurother. 2018; 18(9): 715–727. https://doi.org/10.1080/14737175.2018.1509709 PMID: 30092689

PLOS ONE The Online Life Story book: A randomized controlled trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0256251 September 15, 2021 15 / 15

http://www.ncbi.nlm.nih.gov/pubmed/15791351
https://doi.org/10.1080/14737175.2018.1509709
http://www.ncbi.nlm.nih.gov/pubmed/30092689
https://doi.org/10.1371/journal.pone.0256251

	The online life story book: a randomized controlled trial on the effects of a digital reminiscence intervention for people with (very) mild dementia and their informal caregivers
	Teuntje R. Elfrink, Christina Ullrich, Miriam Kunz, Sytse U. Zuidema, Gerben J. Westerhof
	Nutzungsbedingungen / Terms of use:
	CC BY 4.0  


