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ABSTRACT
Objectives: To evaluate the effectiveness of the SPAN-intervention, a psychosocial intervention aiming 
at improving a sense of usefulness and engaging in meaningful activities, for community-dwelling 
people living with young-onset dementia (YOD) and their family caregivers.
Methods: A cluster-randomized controlled trial with two parallel groups (SPAN-intervention vs. care 
as usual) with assessments at baseline and five-month follow-up was performed. Sixty-one persons 
living with YOD and their family caregivers were included (SPAN-intervention group: n = 35; care as 
usual group: n = 26). Outcomes included, for the person living with YOD, empowerment (operation-
alized by self-management abilities using the SMAS-30; primary outcome), quality of life, neuropsy-
chiatric symptoms, disability, apathy; and, for the family caregiver, quality of life, emotional distress, 
sense of competence. Data were analyzed using linear mixed models.
Results: We found no statistically significant effects of the SPAN-intervention on empowerment, nor 
on the secondary outcome measures for persons living with YOD or their family caregivers.
Conclusion: Although the SPAN-intervention may provide concrete opportunities to engage in activ-
ities and stimulate reciprocity, such as meaningful social activities, this study did not demonstrate 
intervention effects. Additional qualitative evaluations may provide more insight into the implemen-
tation process and experiences of people living with YOD and their family caregivers.
This trial was registered at ClinicalTrials.gov (NCT02937883).

Introduction

In people living with young-onset dementia (YOD), dementia 
symptoms start before the age of 65 (van de Veen et al., 2021). 
The global prevalence of YOD is 119 per 100.000 population 
(Hendriks et al., 2021). They lose abilities in many domains and 
especially the loss of important social roles, such as being a 
parent or financial provider, reduces their sense of identity and 
self-esteem (Busted et al., 2020; van Vliet et al., 2010). It has 
been found that the needs of people with YOD are often unmet 
for daytime activities, social company, and intimate relation-
ships (Bakker et al., 2014a). This was associated with high levels 
of neuropsychiatric symptoms (Bakker et  al., 2014b). 
Furthermore, previous research has shown that feeling useful 
is very important to preserve a sense of control and self-esteem 
(Roach & Drummond, 2014; Van Vliet et al., 2017). Especially in 
the early stages of dementia, retaining a sense of usefulness 
was identified as important, while in the later stages pleasant 
activities, such as hobbies are found to be more important. 
Having social roles or functional activities has been found to 
contribute to feelings of usefulness (Van Vliet et  al., 2017). 
Therefore, it seems valuable to support them in finding suitable 
activities to enhance a sense of usefulness and engagement 

in daily life. Focusing on strengths and creating opportunities 
to feel useful may provide them with a greater sense of control, 
improved self-esteem, and may empower them. Furthermore, 
caring for a person with dementia at home has adverse effects 
on the psychological and physical health of family caregivers 
(de Vugt et al., 2005; Pinquart & Sörensen, 2003), and many 
experience high levels of burden, depressive symptoms, and 
a variety of psychosocial problems (Kimura et  al., 2019; van 
Vliet et al., 2010). Yet, supportive family caregivers who stimu-
late abilities of the person living with dementia experience less 
burden than non-adapting caregivers (de Vugt et  al., 2004), 
implying that their involvement in interventions for people 
living with dementia may also be beneficial for themselves and 
increase feelings of competence.

Nevertheless, people living with YOD and their family care-
givers experience barriers or reluctance towards using formal 
community services (Bakker et al., 2013b; Cations et al., 2017). 
However, since they remain living at home for a long time 
(Bakker et al., 2013a), there is a need for accessible and tailored 
services in the community. The availability of healthcare ser-
vices specialized for this group remains limited in most coun-
tries. In the Netherlands, several services are available, including 
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daily care for those living at home provided by (young-onset) 
dementia casemanagers, or specialized day care centers (Dutch 
Young Onset Dementia Knowledge Centre, 2015). At present, 
there are no programs available for these healthcare profession-
als to support people living with YOD and family caregivers in 
finding suitable activities to meaningfully spend their days, 
indicating the need for the development and evaluation of such 
an intervention.

The concept of empowerment provides a frame for develop-
ing an intervention for people living with YOD and their family 
caregivers. Empowerment can be described as the process 
through which persons perceive that they control situations 
(Rogers and Singhal, 2003). Empowerment focuses on a person’s 
strengths and capacities. Family caregivers and healthcare pro-
fessionals can function as facilitators to enable the empower-
ment process and encourage the person’s capacity (Rogers & 
Singhal, 2003). Based on this vantage point and a qualitative 
study into the sense of usefulness in people living with YOD (Van 
Vliet et al., 2017), we developed an intervention aiming to sup-
port themselves in being useful to maintain or recapture a sense 
of control and restore self-esteem. This intervention, called SPAN, 
comprises the aspects that were considered important by people 
living with YOD in daily life according to Van Vliet et al. (2017), 
namely being Socially involved, being engaged in Pleasant activ-
ities, being Active, and feeling useful and Needed.

In this study, we investigated the effectiveness of our SPAN-
intervention for community-dwelling people living with YOD 
on (1) empowerment, quality of life and neuropsychiatric symp-
toms of the person living with YOD, and (2) sense of competence 
in dealing with the caregiving situation and the level of emo-
tional distress experienced by the primary family caregiver.

Materials and methods

Study design

We used a cluster-randomized controlled design with two par-
allel groups (intervention versus usual care), with assessments 
at baseline and five-months follow-up. The Consolidated 
Standards of Reporting Trials (CONSORT) were followed in this 
article, see Additional file 1.

Setting and participants

Persons living with YOD and their family caregivers were 
recruited from various regions of the Netherlands. Persons living 
with YOD were eligible for participation if dementia symptoms 
started before the age of 65, they were living at home, they were 
capable of speaking and understanding the Dutch language, 
and if a family caregiver gave consent to participate in this 
study. Exclusion criteria were dementia caused by HIV, traumatic 
brain injury, Down’s syndrome, Huntington’s disease or alco-
hol-related dementia. Family caregivers were eligible if they 
provided care or support for their loved one multiple times a 
week. The family caregiver could be a partner, an involved child 
or another family member.

Participants were recruited in collaboration with nineteen 
healthcare organizations offering dedicated young-onset 
dementia services throughout the Netherlands. These health-
care organizations were recruited through the University 
Knowledge network for Old age care Nijmegen (UKON) and the 
Dutch Young-onset Dementia Knowledge Center. Overall, 33 

dementia casemanagers and employees of the day care centers 
approached their clients for participation, using an information 
package provided by the researchers. Participants could apply 
for the study by e-mail, telephone or reply form.

Intervention

The SPAN-intervention addresses current capacities for increas-
ing opportunities to engage in meaningful activities, to focus 
on their strengths and capabilities, and to feel useful. SPAN was 
developed in close collaboration with people with YOD and 
their family caregivers. Based on focus group interviews with 
people living with young onset dementia and informal caregiv-
ers (Van Vliet et al., 2017) and a literature review, the interven-
tion was developed. After panel discussion and pilot-testing 
(n = 11) the SPAN intervention was finalized.

The SPAN-intervention makes use of a SPAN guide and work-
book. The SPAN guide includes generic information on how to 
adapt and structure activities and a list of help and support 
services available. This guide emphasizes the importance of 
focusing on strengths and usefulness in daily life to preserve 
self-esteem and involvement in society. The SPAN-workbook is 
directed at the person with dementia and offers them and their 
caregiver guidelines and a roadmap to work out their personal 
action plan tailored to their specific needs and preferences. The 
person living with YOD and their family caregiver are supported 
in the use of the SPAN-workbook by a dementia casemanager 
or an employee of the day care center.

First, the person living with YOD and their family caregiver 
have an introductory face-to-face consultation together with 
the healthcare professional. Thereafter, they enter into conver-
sation about current and desired activities using the SPAN-
workbook. Examples of questions are: What activities do I like?, 
What gives me energy? Three weeks later, there is a telephone 
consultation with the healthcare professional to answer ques-
tions if necessary, after which the dyad continues with concret-
izing activities, and entering them into a new week schedule. 
During the second face-to-face consultation, six weeks after 
the start of the intervention, the healthcare professional exam-
ines the needs and wishes of the participating dyad using the 
answers in the SPAN-workbook, and helps to translate them to 
concrete activities in the week schedules, with focusing on 
what is still possible instead of what is no longer possible. 
Thereafter, the person living with YOD and their family care-
giver use the new week scheme in their daily routine for six 
weeks, with an intermediate telephonic consultation by the 
healthcare professional. In the third face-to-face consultation, 
twelve weeks after the start of the intervention, they evaluate 
the week schedule together with the healthcare professional, 
and make adjustments, if necessary. Again, the person living 
with YOD and their family caregiver use the new week schedule 
for six weeks, and integrate the new or adjusted activities into 
their daily routine. In a final face-to-face consultation, the 
SPAN-intervention is evaluated. Table 1 shows the time line of 
the SPAN-intervention.

Cluster randomization

Participants in the intervention group worked with the SPAN-
intervention, in addition to care as usual. Participants in the 
control group only received care as usual. Healthcare profes-
sionals were randomized to either the intervention or control 
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group to avoid contamination. Allocation was conducted by 
the first author (AB) in the presence of an independent research 
assistant into the control or intervention group with a 1:1 allo-
cation ratio. Sealed envelopes were used as a method to conceal 
allocation. Randomization of healthcare professionals was per-
formed within the healthcare organization to obtain an equal 
distribution between groups in terms of location (e.g. rural and 
urban) and number of participants. When the organization 
expected to recruit fewer than five participants, all healthcare 
professionals from that organization were randomized into 
one group.

Data collection

Data collection took place at the start of the intervention (base-
line) and after five months (follow-up). Persons living with YOD 
and their family caregiver were interviewed by a researcher (AB, 
CVC, MW) using validated questionnaires and structured inter-
views at a place most comfortable for them (mostly at home or 
at the day care center). Researchers had received training in 
interviewing techniques and experience interviewing people 
living with dementia. Data were collected between November 
2016 and March 2018.

Baseline characteristics

Baseline characteristics were provided by participants at base-
line, using questions of the Older Persons and Informal 
Caregivers Survey (TOPICS-MDS) (Melis et al., 2019). Dementia 
severity was rated by the healthcare professional with the 
Global Deterioration Scale (GDS) (C. P. Hughes et  al., 1982; 
Reisberg et al., 1982).

Primary outcome measure

The primary outcome of this study was self-rated feelings of 
empowerment in the person living with YOD. Empowerment 
was operationalized by self-management abilities, assessed 
using the Self-Management Ability Scale (SMAS-30) 
(Schuurmans et al., 2005; Steverink, 2009; Steverink et al., 2005). 
This 30-item questionnaire comprises six five-item subscales: 
(1) taking initiative; (2) investing; (3) self-efficacy; (4) positive 
frame of mind; (5) variety; and (6) multifunctionality. The five 
response categories of the individual items range from ‘never’ 
to ‘always’. All subscale scores range from 0 to 100. The total 
SMAS-30 score is the average of the five subscales. Higher scores 

implicate better self-management capabilities. The reliability of 
SMAS-30 was considered good for both total scores (Cronbach’s 
α = 0.90) and subscale scores (α = 0.63 to 0.77) in populations of 
elderly above the age of 65 (Steverink, 2009). The total SMAS-30 
score was considered as valid for older people (Cramm et al., 
2012). The SMAS-30 was valuated as acceptable for people living 
with dementia and holds strong potential as primary outcome 
measure (Csipke et al., 2021).

Secondary outcomes for person living with YOD

Quality of life was assessed with the 13-item QOL-AD question-
naire administered to the person living with YOD (self-rated 
version) and the family caregiver (proxy version) separately 
(Logsdon et al., 1999, 2002). These scores are combined into a 
single score (range 13 to 52), weighting the person with demen-
tia’s own quality of life score twice as heavily as the caregiver 
proxy scores. Higher scores indicate a higher quality of life. The 
scale has good psychometric properties, appropriate for varying 
disease stages (Thorgrimsen et al., 2003).

Health-related quality of life was assessed using the 5-item 
EQ-5D-5L (Herdman et al., 2011). Each question represents a 
quality of life dimension: mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression. An index value is cal-
culated (range 0 to 1) following EQ-5D-5L user guide (2019). In 
addition, the questionnaire contains a visual analogue scale, 
which reflects the current self-rated health with end points 
labeled ‘the best health you can imagine’ and ‘the worst health 
you can imagine’ (range 0 to 100).

Neuropsychiatric symptoms were assessed by the family 
caregiver using the 12-item Neuropsychiatric Inventory 
Questionnaire (NPI-Q) measuring delusions, hallucinations, agi-
tation/aggression, dysphoria, anxiety, euphoria, apathy, disin-
hibition, irritability/lability, aberrant motor behavior, night-time 
behavior disturbances, and appetite/eating abnormalities over 
the past month (De Jonghe et al., 2003; Kat et al., 2002; Kaufer 
et al., 2000). For each symptom, a screening question is used to 
determine whether the symptom was present in the last four 
weeks, and the severity was rated (mild, moderate or severe). 
Higher scores indicate higher prevalence-rates of neuropsychi-
atric symptoms (range 0 to 36).

Everyday disability was assessed by the family caregiver 
using the 20-item Interview for Deterioration in Daily living 
Activities in Dementia (IDDD) (Teunisse & Derix, 1991, 1997). 
The IDDD comprises two subscales concerning the initiative to 
perform activities and the actual performance, which are com-
bined in a total score. Lower scores indicating less need for help 
(range 20 to 80).

Apathy was assessed by the family caregiver using the 
10-item Apathy Evaluation Scale (AES-10) (Lueken et al., 2007). 
Higher scores indicating more apathetic behavior (range 
10 to 40).

Secondary outcomes for family caregiver

Perceived quality of life was measured using a question to rate 
their quality of life on a scale from 1 to 10. Health-related quality 
of life of family caregivers was measured using a visual analogue 
scale ranging from 0 to 100 with endpoints labeled ‘the best 
health you can imagine’ and ‘the worst health you can imagine’. 
Caregiver burden was assessed by a visual analogue scale rang-
ing from 0 to 10 with endpoints labeled as ‘not heavy at all’ and 

Table 1. time line of the SPAn-intervention.

time
Healthcare 

professional
Person living with YOD and 

their family caregiver Content

Start Face-to-face 
consultation

introduction 
intervention

Using SPAn workbook
6-week Face-to-face 

consultation
Making week 

schedule with 
activities

telephonic 
consultation

Using new week schedule

12-week Face-to-face 
consultation

evaluation week 
schedule

Using new (adjusted) week 
schedule

18-week Face-to-face 
consultation

evaluation of SPAn 
intervention
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‘way too heavy’ to rate a caregiver’s level of burden in providing 
care and support.

Caregiver emotional distress was assessed using the NPI-Q 
distress score (De Jonghe et al., 2003; Kaufer et al., 2000). The 
family caregiver rated their experienced level of distress for each 
existing behavior from no distress to extreme distress. Higher 
scores indicating more caregiver distress (range 0 to 36).

Caregivers’ sense of competence was assessed using the 
7-item Short Sense of Competence Questionnaire (SSCQ) 
(Vernooij-Dassen et  al., 1999). This scale assesses the family 
caregivers’ feeling of being capable of caring for a person with 
dementia. Higher scores indicating a higher sense of compe-
tence (range 0 to 7).

Sample size calculation

We assumed that a healthcare professional would recruit three 
persons living with dementia on average, and that the SPAN-
intervention might lead to an increase of 0.5 standard devia-
tions on the primary outcome measure (SMAS-30). Based on 
these assumptions, and a significance level alpha of 0.05 and a 
power of 0.80, a conservative estimated correlation between 
baseline and follow-up of 0.5 and an intraclass correlation coef-
ficient of 0.05, we calculated that a sample size of 60 people 
living with dementia was necessary to detect intervention 
effects (Teerenstra et al., 2012). With twenty clusters, we would 
reach this sample size.

Data analysis

The data collected was analyzed using IBM SPSS Statistics soft-
ware (version 25.0). Means and standard deviations (SD) were 
used to describe the baseline characteristics of the participants. 
Differences in baseline characteristics between intervention 
and control groups were tested using a Chi2-test or Fisher Exact 
test for categorical data, a Mann-Whitney U test for ordinal data, 
and an independent t-test for continuous data.

A linear mixed models analysis was used, with clustering of 
participants to healthcare professionals taken into account. 
When the variance within a cluster was estimated as 0.0, no 
cluster analysis was possible. The interaction term of group x 
time was included in the analysis to examine differences over 
time between the intervention and control groups. An inten-
tion-to-treat analysis was applied for all outcome measures. 
Analyses were repeated with neuropsychiatric symptoms as a 
confounder, because we hypothesized that neuropsychiatric 
symptoms, such as depression, agitation and apathy, may influ-
ence both intervention use and the primary outcome self-man-
agement abilities, as was found in a population of older adults 
(Jane Murray Cramm et  al., 2012). Furthermore, if potential 
covariates emerged from the comparisons of the groups at 
baseline, analyses were repeated with these variables as covari-
ates. A p-value lower than 0.05 was found to be significant.

Ethical considerations

The study protocol was reviewed by the local Medical Ethics 
Review Committee of the CMO Regio Arnhem Nijmegen (2016-
2574), which stated that the study was not subject to the 
Medical Research Involving Human Subjects Act. The study was 
conducted in accordance with Dutch Law and the Declaration 

of Helsinki. The SPAN effect study is registered at the Clinical 
Trial register NCT02937883 (www.clinicaltrials.gov). All partici-
pants gave their written informed consent individually.

Results

Participants

Overall, 61 persons living with YOD and their family caregivers 
participated in this study, with 35 participants in the interven-
tion group and 26 participants in the control group. Thirty-six 
participants were recruited by their dementia casemanager, and 
25 participants were recruited by their day care center. In total, 
twelve participants were lost to attrition due to severe deteri-
oration in cognition or health (n = 6), admission to a nursing 
home (n = 2), lack of motivation (n = 2), family caregiver with-
drew from participation (n = 1) or no longer under supervision 
casemanager (n = 1). A flowchart of participants can be found 
in Figure 1.

The mean age of participants was 64.1 years (Table 2). More 
men than women participated (70.5% versus 29.5%, respec-
tively). Almost all participants were living together with their 
family caregiver (92%). More than one-third of the participating 
people with dementia lived with dementia caused by 
Alzheimer’s disease (39%), followed by frontotemporal demen-
tia (21%) and vascular dementia (18%). Most participants lived 
with very mild to moderate dementia (85%). Table 3 shows all 
outcome measures for baseline and five-month follow-up for 
the intervention and control groups. There were no differences 
regarding outcome variables at baseline between participants 
in the intervention and control groups. Participants who were 
lost to follow-up significantly differed from other participants 
at baseline in terms of quality of life of the family caregiver (esti-
mate = 0.7; 95% CI, −1.5 to −0.3; p = 0.040) and caregiver burden 
(estimate = 0.7; 95% CI, 0.3 to 1.5; p = 0.011).

Effects of the SPAN-intervention

People living with young-onset dementia
No statistically significant difference over time was found on 
the primary outcome of self-management abilities (SMAS-30) 
between the intervention and control groups (p = 0.485) as 
shown in Table 4. Also on the subscales of the SMAS-30, no 
intervention effect was found (p = 0.208-0.807). Furthermore, 
changes over time of the secondary outcome measures quality 
of life, health-related quality of life, daily functioning, apathy 
and neuropsychiatric symptoms did not differ between the 
conditions (p = 0.208-0.807).

The analyses were repeated with neuropsychiatric symp-
toms as a confounder and revealed similar results for the pri-
mary outcome measure self-management. For the secondary 
outcome measures, with neuropsychiatric symptoms as con-
founder, the reduction in daily functioning over time was sig-
nificantly higher in the intervention group compared to the 
control group (p = 0.029). The reduction among participants in 
the intervention group was 4.4 points higher than among those 
in the control group on the 20- to 80-point scale.

Family caregivers
No significant differences over time were found for family care-
givers in the intervention and control groups for the outcome 
measures quality of life (p = 0.132; Table 4), health-related 

http://www.clinicaltrials.gov
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quality of life (p = 0.787), caregiver burden (p = 0.327), sense of 
competence (p = 0.495), and emotional distress (p = 0.523).

The analyses were repeated with neuropsychiatric symp-
toms as a confounder, which did not change the results.

Discussion

To our knowledge, the SPAN-intervention is the first psychoso-
cial program designed for people with YOD that focuses on their 
strengths and creates opportunities to feel useful. This study 
did not show effects of the SPAN-intervention on empower-
ment, quality of life and behavior of the person living with YOD, 
nor on quality of life, emotional distress, and feelings of com-
petence of family caregivers. Although the intervention might 
indeed not be effective, alternative explanations for not finding 
an effect of the SPAN-intervention in this study may lie in the 
measurements used and/or the implementation of the 
intervention.

First, we operationalized empowerment as self-management 
abilities, because an instrument to measure empowerment in 
people with dementia was lacking. However, although self-man-
agement abilities may be necessary for engaging meaningfully, 
the SPAN-intervention did not specifically address these abili-
ties. The SPAN-intervention mainly focused on engaging in 
meaningful activities in the domains social involvement, pleas-
ant activities, being active, and feeling useful and needed. 

Self-management abilities may perhaps be considered a pre-
requisite to engage in these activities. Members of our group 
recently developed a conceptual framework of empowerment 
for older people living with dementia (van Corven et al., 2021). 
The SPAN-intervention is in line with the four empowerment 
domains of this recently developed framework, as it aims to 
enhance a sense of usefulness (domain 1), and to maintain or 
regain a sense of control (domain 2) and sense of worth (domain 
3). Moreover, a sense of personal identity (domain 4) is 
addressed, since the program is tailored to each individual. 
Future studies are recommended to measure empowerment 
directly; for example, by using the newly developed Engagement 
and Independence in Dementia Questionnaire (EID-Q) (Stoner 
et al., 2017; 2018), whose questions seem to be in line with the 
domains of empowerment for older people living with demen-
tia (van Corven et al., 2021).

Second, regarding perceived quality of life of people living 
with YOD, dementia-specific quality of life measures, as the 
QOL-AD, may not be able to detect small changes in quality of 
life (Ettema et al., 2005; L. Hughes et al., 2021). Moreover, a recent 
study found rather high quality of life scores that remained sta-
ble over time in people with mild-to-moderate dementia (Clare 
et  al., 2022). These findings may indicate that the expected 
effects on perceived quality of life were smaller than estimated, 
and thus the power may have been insufficient to identify 
changes.

Figure 1. Flowchart of all participants.
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In addition, the intervention may not have been implemented 
according to protocol; despite the things we have done to improve 
fidelity, such as the use of an intervention manual and a tailored 
training for healthcare professionals in the intervention group. 
For instance, certain elements of the intervention may not have 
been fully implemented; at the follow-up assessment it appeared 
that not all SPAN participants had yet incorporated meaningful 
activities into their weekly schedule. It is also possible that the 
dose of the intervention was not sufficient to induce a change in 
actions. Additional meeting sessions with the casemanager might 
have been beneficial. A subsequent process evaluation may pro-
vide more insights into the implementation process, as well as the 
experiences of participants and the casemanagers involved, and 
possibly clarify the results found (Leontjevas et al., 2012). In par-
ticular, it would be helpful to examine implementation fidelity in 
future studies to determine whether the program was adminis-
tered and implemented as intended.

When controlling for neuropsychiatric symptoms, it seemed 
that people living with YOD in the intervention group deterio-
rated more in daily functioning than those in the control group. 
Although the progressive nature of dementia a deterioration in 
cognition and performance of daily tasks predicts (Verlinden 
et al., 2016), differences between the groups were not expected. 
As this score was assessed by the family caregiver, an explanation 
might be found in family caregivers becoming more aware of 
the deterioration in daily function of the person living with YOD 
as a result of the SPAN-intervention. As the SPAN-intervention 

focuses on current capacities and opportunities for meaningfully 
spending their days, family caregivers may also become more 
aware of what is no longer possible. On the other hand, this 
finding may also indicate that the daily functioning of interven-
tion participants actually deteriorated during the intervention 
period. If that were the case, it may be plausible that the SPAN-
intervention was difficult to use for those participants or may 
have been less effective than expected. Moreover, due to this 
period of deterioration, family caregivers may have experienced 
an increased caregiver burden in this period, thus making it more 
difficult to support their loved one to use SPAN (Lin et al., 2019; 
Van der Lee et al., 2014).

Indeed, family caregivers had an important role in the imple-
mentation of the SPAN-intervention. Together with their loved 
one with dementia, they were supposed to work out a personal 
action plan tailored to their specific needs and preferences. We 
expected that involvement in the SPAN-intervention and their 
supportive role in this would increase feelings of competence 
and control, but we did not find effects on their feelings of 
competence, nor their quality of life and emotional distress. 
Interestingly, we found that caregivers of participants who 
dropped out of the study experienced a higher caregiver bur-
den at baseline than others. The perceived burden can become 
so high that people stop participating in research and/or new 
interventions. These findings may indicate that the SPAN-
intervention is less appropriate for family caregivers who expe-
rience high levels of caregiver burden.

Table 2. Baseline characteristics of participants in the intervention and control groups.

total group (n = 61) Control (n = 26) intervention (n = 35)

Mean ± SD (range) or n (%) Mean ± SD (range) or n (%) Mean ± SD (range) or n (%) P-valuea

Person living with young-onset dementia
Age in years 64.1 ± 5.5 (44-79) 64.4 ± 6.6 (44-79) 63.8 ± 4.6 (53-71) p=.455
Sex (% men) 43 (70.5%) 20 (76.9%) 23 (65.7%) p=.404
land of birth (% the netherlands) 58 (95.1%) 24 (92.3%) 34 (97.1%) p=.570
Marital status p=.755
 Married 57 (93.4%) 24 (92.3%) 33 (94.3%)
 not married 3 (4.9%) 1 (3.8%) 2 (5.7%)
 Widower or widow 1 (1.6%) 1 (3.8%) 0 (0%)
living situation (% living together with family caregiver) 56 (91.8%) 24 (92.3%) 32 (91.4%) p = 1.000
type of dementia p=.580
 Alzheimer’s dementia 24 (39.3%) 8 (30.8%) 16 (45.7%)
 Frontotemporal dementia 13 (21.3%) 7 (26.9%) 6 (17.1%)
 Vascular dementia 11 (18.0%) 5 (19.2%) 6 (17.1%)
 lewy Body dementia 4 (6.6%) 1 (3.8%) 3 (8.6%)
 Another form of dementia 9 (14.7%) 5 (19.2%) 4 (11.5%)
Severity of dementia
 Very mild (gDS = 2) 19 (31.1%) 9 (34.6%) 10 (28.6%) p=.980
 Mild (gDS = 3) 23 (37.7%) 8 (30.8%) 15 (42.9%)
 Moderate (gDS = 4) 7 (11.5%) 4 (15.4%) 3 (8.6%)
 Moderately severe (gDS = 5) 5 (8.2%) 2 (7.7%) 3 (8.6%)
 Severe (gDS = 6) 4 (6.6%) 2 (7.7%) 2 (5.7%)
Years since diagnosis 2.5 ± 2.7 (0-13) 3.3 ± 2.9 (0-13) 2 ± 2.4 (0-10) p=.070
educational level p=.588
 no education 1 (1.6%) 1 (3.8%) 0 (0.0%)
 low 24 (39.3%) 10 (38.5%) 14 (40.0%)
 Middle 21 (34.4%) 10 (38.5%) 11 (31.4%)
 High 15 (24.6%) 5 (19.2%) 10 (28.6%)
Comorbidity p=.950
 no comorbidity 23 (37.7%) 9 (34.6%) 14 (40.0%)
 One or two comorbidities 21 (34.4%) 9 (34.6%) 12 (34.3%)
 three or four comorbidities 12 (19.6%) 4 (15.4%) 8 (22.9%)
 Five or six comorbidities 4 (6.6%) 3 (11.5%) 1 (2.9%)
Family caregiverb

Age in years 61.6 ± 8.2 (30-76) 61.5 ± 9.2 (37-76) 61.6 ± 7.4 (30-76) p=.982
Sex (% men) 16 (26.7%) 5 (19.2%) 11 (32.4%) p=.378
Relation to person with dementia p=.761
 Spouse or partner 56 (93.3%) 24 (92.3%) 32 (94.1%)
 Son or daughter (in law) 3 (5.0%) 2 (7.7%) 1 (2.9%)
 Sister or brother 1 (1.7%) 0 (0%) 1 (2.9%)
aDifference between groups.
bFor one person living with YOD, no family caregiver participated (intervention group).
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In addition to caregiver burden, other participant charac-
teristics may have influenced intervention use and thus 
results found. Our study focused on community-dwelling 
people living with YOD who received case management, 
regardless of the type or stage of dementia. In addition to 
type and stage of dementia, other participant characteristics, 
such as disease awareness, years since diagnosis and 

relationship with the caregiver, may also influence the inter-
vention implementation and intervention effects. In this 
study, group size was too small to conduct quantitative anal-
yses for specific subgroups. Furthermore, qualitative evalua-
tion methods may provide a better understanding of aspects 
such as experiences, satisfaction and feasibility when evalu-
ating complex psychosocial interventions, and these evalua-
tions may contribute to conclusions about the added value 
of the SPAN-intervention and potentially identify specific 
subgroups for whom the intervention may be helpful (Leggett 
& Kales, 2019).

Strengths and limitations

A key strength of this study is that this is one of the few ran-
domized controlled trials on psychosocial interventions for 
people living with YOD. Furthermore, external validity appears 
high: people from both rural and urban areas participated, and 
the heterogeneity of the participants suggests that our study 
population reflects the wide range of people living with YOD 
and their family caregivers.

A possible limitation of this study is observer bias, since 
researchers were aware of the allocation of participants 
during their assessments. Furthermore, the intervention 
period of five months may have been insufficient to inte-
grate meaningful activities in daily life and provide oppor-
tunities to feel useful. Further, our sample size calculation 
showed that 60 participants distributed over twenty clusters 
were needed to detect intervention effects. While a suffi-
cient number of participants started in this study (n = 61), 
due to drop-out 49 participants participated in the follow-up 
measurement, which limited the power of the analysis. 
Finally, follow-up measurements were assessed 5 months 
after initiation. This interval may have been too long, hiding 
short-term effects of (parts of ) the intervention.

Table 3. Outcomes for control and intervention group participants.

Control group (n = 26) intervention group (n = 35)

Baseline Follow-up Baseline Follow-up

mean ± SD (n) mean ± SD (n) mean ± SD (n) mean ± SD (n)

Person living with young-onset 
dementia

Self-management abilitiesa

 SMAS-30 total score 59.3 ± 10.7 (23) 58.1 ± 11.5 (20) 60.4 ± 10.6 (29) 60.2 ± 14.3 (19)
 taking initiatives (subscale) 57.5 ± 16.5 (24) 56.5 ± 16.7 (22) 58.3 ± 13.1 (31) 54.5 ± 22.0 (22)
 Self-efficacy (subscale) 74.6 ± 13.5 (24) 74.3 ± 11.0 (21) 76.0 ± 17.7 (31) 76.0 ± 20.2 (21)
 investment behavior (subscale) 60.9 ± 17.9 (24) 60.2 ± 15.4 (22) 57.8 ± 19.1 (30) 57.9 ± 17.6 (22)
 Positive frame of mind (subscale) 66.4 ± 12.7 (23) 68.3 ± 17.7 (21) 69.8 ± 14.2 (30) 66.8 ± 18.6 (20)
 Multifunctionality (subscale) 44.1 ± 17.6 (24) 40.0 ± 16.4 (22) 43.5 ± 16.2 (30) 42.4 ± 17.8 (22)
 Variety (subscale) 56.9 ± 17.0 (24) 54.2 ± 14.9 (22) 51.9 ± 12.8 (31) 57.1 ± 16.7 (22)
Quality of lifea

 QOl-AD 2.6 ± 0.3 (25) 2.6 ± 0.3 (21) 2.5 ± 0.3 (32) 2.6 ± 0.3 (18)
Health-related quality of lifea

 eQ-5D-5l index 0.7 ± 0.2 (25) 0.8 ± 0.2 (22) 0.8 ± 0.2 (34) 0.8 ± 0.1 (24)
 eQ-5D-5l visual analogue scale 72.3 ± 13.2 (24) 70.3 ± 21.2 (23) 73.3 ± 12.5 (33) 68.9 ± 14.3 (23)
Behavior
 Daily functioning (iDDD)b 32.5 ± 18.3 (25) 33.5 ± 21.1 (23) 31.2 ± 19.4 (34) 37.4 ± 17.6 (21)
 Apathy (AeS-10)c 25.7 ± 7.9 (26) 25.8 ± 7.7 (24) 25.3 ± 6.3 (32) 26.6 ± 7.2 (21)
 neuropsychiatric symptoms (nPi-Q)c 8.1 ± 6.4 (26) 7.7 ± 4.9 (24) 8.8 ± 5.9 (34) 7.3 ± 6.2 (21)
Family caregiver
Quality of lifea 7.4 ± 1.0 (26) 7.0 ± 1.1 (24) 7.0 ± 1.2 (34) 6.7 ± 1.1 (21)
Health-related quality of lifea 78.9 ± 12.1 (26) 72.8 ± 17.2 (24) 73.8 ± 14.3 (34) 72.8 ± 13.2 (21)
Caregiver burdend 4.7 ± 2.2 (26) 5.1 ± 2.2 (24) 4.4 ± 2.5 (34) 5.3 ± 2.4 (21)
Sense of competencea 26.1 ± 4.7 (21) 25.6 ± 5.7 (23) 25.9 ± 4.3 (29) 25.7 ± 5.9 (20)
emotional distressd 11.4 ± 9.4 (25) 10.7 ± 7.6 (24) 11.9 ± 10.0 (34) 12.1 ± 9.1 (19)
aHigher scores indicate a better score on this outcome measure.
bHigher scores indicate more need for help.
cHigher scores indicate more neuropsychiatric or behavioral symptoms.
dHigher scores indicate more emotional distress or caregiver burden.

Table 4. intervention effects of the SPAn-intervention on outcome measures.

estimated effect of the interaction 
term (group x time)

estimate
95% confidence 

interval p-value

Person living with young-onset 
dementia

Self-management abilitiesa

 SMAS-30 total score −1.1 −4.3 − 2.1 0.485
 taking initiatives (subscale) −1.3 −7.0 − 4.4 0.647
 Self-efficacy (subscale) −0.6 −5.8 − 4.5 0.807
 investment behavior (subscale) −1.1 −6.2 − 4.0 0.660
 Positive frame of mind (subscale) −1.8 −6.8 − 3.2 0.474
 Multifunctionality (subscale) 1.2 −3.5 − 5.9 0.617e

 Variety (subscale) 2.8 −1.6 − 7.2 0.208
Quality of lifea

 QOl-AD 0.0 −0.1 − 0.1 0.986
Health-related quality of lifea

 eQ-5D-5l index 0.0 0.1 − 0.1 0.402e

 eQ-5D-5l visual analogue scale −0.6 −4.9 − 3.7 0.768
Behavior
 Daily functioning (iDDD)b 3.9 −0.3 − 8.1 0.066
 Apathy (AeS-10)c 0.5 −1.3 − 2.4 0.578e

 neuropsychiatric symptoms (nPi-Q)c −0.3 −1.8 − 1.3 0.741
Family caregiver
Quality of lifea −0.5 −4.5 − 3.4 0.787e

Health-related quality of lifea −0.2 −0.6 − 0.1 0.132e

Caregiver burdend 0.3 −0.4 − 1.0 0.326
Sense of competencea −0.5 −1.9 − 0.9 0.495e

emotional distressd 0.8 −1.8 − 3.5 0.523
aHigher scores indicate a better score on this outcome measure.
bHigher scores indicate more need for help.
cHigher scores indicate more neuropsychiatric or behavioral symptoms.
dHigher scores indicate more emotional distress or caregiver burden.
eCluster analysis was not possible due to the small variance in the group.
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Conclusion

This study evaluated the effects of the SPAN-intervention for 
people living with YOD and their family caregivers. Although 
the SPAN-intervention may offer concrete opportunities to 
engage in activities and stimulate reciprocity, such as social 
activities, this study did not demonstrate intervention effects. 
Additional qualitative evaluations are recommended to provide 
more insight into the implementation process and experiences 
of people living with YOD and their family caregivers.
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4, 5
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Results
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13b For each group, losses and exclusions after randomisation, together with reasons 8, Figure 1
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Discussion
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