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Abstract

Introduction:Weevaluated the cost-effectiveness of the “More atHomewithDemen-

tia” intervention, amulticomponent training program for co-residing caregivers of peo-

ple with dementia (PwDs).

Methods: We performed a two-armed randomized controlled trial with an interven-

tion and a control group. Participants were community-dwelling caregivers living with

a person with dementia (59 randomized to intervention and 50 to control arm). The

training program lasted 5 days and took place in a holiday accommodation. Quality-

adjusted life-years (QALYs) were calculated using the EuroQol-5 Dimensions 3 Levels

(EQ-5D-3L) for caregivers and PwDs. Costs for informal and formal social care, as well

as health care, were collected at four times over a 6-month period frombaseline. Infor-

mation on nursing home admission or death was collected for 2 years after baseline.

Results:QALYs for caregivers and PwDs added together were 0.12 higher in the inter-

vention group compared with the control group (P= .11). After 1 year, there tended to

be fewer nursing home admissions in the intervention group, but this difference was

lost by 2 years (P = .19). The cost of the intervention was estimated at €1000 (USD

1090) per dyad. Compared with the control group, the intervention group used other

health care and formal social care significantly less for a year after baseline (P= .02 and

.001, respectively). The estimated decrease in total costswas €10,437 (P= .07), with an

estimated 96% probability that the intervention was cost-effective vs usual care.

Discussion: The multicomponent “More at Home with Dementia” training program is

effective and appears to save costs compared with usual care. Savings appear to be

achieved by delaying nursing home admissions and by reducing the use of other care

resources. Further research is also needed to clarify if this intervention is effective for

caregivers who do not live with a PwD, such as adult children, and for the caregivers of

patients with other debilitating chronic diseases. At the same time, effort is advised to

implement caregiver training in standard care programs.
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1 BACKGROUND

It is estimated that 70% of people with dementia (PwDs) in The

Netherlands live at home and receive informal care, with 35% of

that care provided by spouses.1 Caring for PwD is a challenging

endeavor that can result in poor mental health and high rates of

persistent burden, the latter being negatively correlated with qual-

ity of life.2 Researchers have therefore explored not only the needs

of caregivers but also what interventions are most effective, with

results indicating that emotional and social support, improving cop-

ing strategies, and providing information about the illness and avail-

able support services can alleviate caregiver burden and reduce men-

tal health problems. Multicomponent interventions seem particularly

effective,3–5 although reviews have needed to use narrative syntheses

because of marked differences in design, intervention, cost elements,

and outcome measures between studies. Nevertheless, the reviews

have concluded that interventions comprising occupational therapy,

home-based exercise, and helping caregivers to cope are most cost-

effective.6–8 When including the effects of spill-over costs and the

health effects of caregivers on cost-effectiveness in another review,

they concluded that interventions could have been cost-effective or

cost saving in 85% of the analyzed studies.9 These findings under-

score the importance of adopting a societal perspective that includes

all relevant cost, irrespective of where they occur and how they are

financed.

We have previously reported the results of a randomized con-

trolled study on the effect of a multicomponent training program,

“More at Home with Dementia” (in Dutch, Beter Thuis met Demen-

tie), that targeted co-residing caregivers of PwDs between 2016 and

2018.10 Although quantitative analysis showed that this interven-

tion did not affect care-related quality of life, it did have a pos-

itive effect on experienced role limitations due to physical health

problems, experienced role limitations due to emotional problems,

and pain as measured with the RAND SF–36 short form.11 Quali-

tative analysis showed that the program met the needs of partici-

pating dyads. Secondary outcomes, including the EuroQol-5 Dimen-

sions 3 Levels (EQ-5D-3L), revealed no significant differences by 3

months compared to care as usual. This intervention was based on

an Australian protocol, “Going to Stay at Home,” which was a follow-

up study of the Prince Henry Hospital dementia caregivers’ train-

ing program.12,13 Both studies effectively delineated caregiver out-

comes and costs, providing evidence that the multicomponent inter-

ventionswere cost-effective because they delayed institutionalization.

However, the original Australian study failed to identify any differ-

ences in health service utilization other than in institutionalization of

the PwD.14,15

In The Netherlands, total costs for dementia care in 2017 consti-

tuted 9.5% of all health care costs.16 Given the mounting pressures

on health and social budgets, it is essential that we consider the cost-

effectiveness of any intervention before recommending its implemen-

tation on a wide scale. We therefore performed a secondary anal-

ysis of the cost-effectiveness of the More at Home with Dementia

program.

RESEARCH INCONTEXT

1. Systematic Review: In exploring which interventions for

co-residing caregivers of people with dementia (PwDs)

are most effective, results indicate that emotional and

social support, improving coping strategies, and pro-

viding information about the illness and available sup-

port services can alleviate caregiver burden and reduce

mental health problems. Multicomponent interventions

seemparticularly effective. In addition, reviews have con-

cluded that interventions comprising occupational ther-

apy, home-based exercise, and helping caregivers to cope

are themost cost-effective.

2. Interpretation: A multicomponent intervention for co-

residing caregivers of PwDs can lead to higher quality-

adjusted life-years (QALYs) compared to care as usual

(P = .11). It reduces costs of both social care (P = .001)

and health care (P= .02) and tends to delay nursing home

admission of the PwD. The estimated decrease in total

costs was €10,437 (P= .07), with an estimated 96% prob-

ability that the intervention was cost-effective vs usual

care.

3. Future Directions: Further research is also needed to

clarify if this intervention is effective for caregivers who

do not live with PwDs, such as adult children, and for the

caregivers of patients with other debilitating chronic dis-

eases. At the same time, effort is advised to implement

caregiver training in standard care programs.

2 METHODS

2.1 Design and participants

In this randomized controlled trial, dyads (a caregiver and a PwD who

lived together) were randomly assigned to intervention or control

groups. Those in the intervention group took part in the study train-

ing program,whereas those in the control group received care as usual.

Quantitative data were collected at baseline and at 3 and 6 months,

with additional cost data collected at 6 and 18 weeks. After 6 months

we aimed to stay connected with participants by phone or e-mail until

either nursing homeadmission, death of thePwD, or 2 years after base-

line. Participants were recruited to the intervention by professionals

or by self-referral, andwritten informed consent was obtained from all

participating caregivers and the PwD, if possible. The full trial protocol

has been published elsewhere.10

2.2 Ethics approval

Before starting, the study was submitted for approval to the Human

Research Ethics Committee of the University of Groningen, The
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TABLE 1 Topics of sessions offered to the caregivers and related
professionals

Professional Session

Psychologist Combating social isolation

Re-rolling

Assertion

Occupational therapist Reminiscence and orientation

Therapeutic use of activities

Organization of work and safety in the home

Elderly care physician Medical aspects of dementia

Social worker Planning for the future

Speech therapist Communication

Registered nurse Nursing skills

Physiotherapist Fitness

Dietician Nutrition

Psychologist Self-care

Social worker Using community services

Netherlands, which concluded that no assessment was needed based

on relevant Dutch law concerning scientific research in humans. The

study was conducted in accordance with the ethical standards of the

Declaration of Helsinki (1964, and subsequent revisions). The trial has

been registered at the Dutch Trial Register; Trial ID, NTR5775.

2.3 Patient involvement

To assess feasibility, workshop content and participant recruitment

were assessed through discussions with caregivers during a focus

group session. During the trial, a caregiver was invited to join the inde-

pendent trial steering committee. Because of his duties as a caregiver,

he could not participate in these meetings, but he was informed by

telephone and invited to give his opinion. Published outcomes, when

merged in a dissertation, will be sent to all participants.

2.4 Intervention

In total, 16 groups, each group consisting of two to six dyads, received

the intervention between May 2016 and March 2018. The interven-

tion took place in a holiday accommodation over 5 days. Caregivers

attended 14 psychoeducational sessions that were delivered in infor-

mal settings by various professionals, including a psychologist, an occu-

pational therapist, and an elderly care physician. The sessions included

psychoeducational elements, group work, modeling, and role play. An

elaboratedescriptionof the sessions canbe found in theprotocol paper

of this study.10 In addition, a list of the topics of the sessions with the

responsible professional is presented in Table 1. PwDs engaged in a

separate program that comprised general pleasant activities and ses-

sions focused on coping with the handicaps that come with dementia,

and when possible, attended certain workshops with the caregivers

(dependent on their level of functioning and the workshop content).

The interventionwas delivered alongside usual care, as received by the

control group.

2.5 Control group

Participants in the control group received care as usual, which con-

sisted of routine general practitioner (GP) care. In The Netherlands,

PwDs are assigned to a dementia case manager after diagnosis if they

consent. Day care is also available for all PwDs, but this option tends

not to be used by people with milder disease. Home care and respite

care (eg, temporary nursing home admission) are also offered when

appropriate.17

2.6 Measurements

2.6.1 Quality of life and quality-adjusted life-years

The quality of life of caregivers was assessed using the Dutch tariff18

for the EQ-5D-3L, the Care-Related Quality of Life-7 dimensions

(CarerQol-7D),19 and the SF-6D,20, as calculated from the 36-Item

RAND Short Form Survey Instrument. The quality of life of the PwD

was assessed with the EQ-5D-3L and the Dementia Quality of Life

Instrument (DQI).21 Quality-adjusted life-years (QALYs) were calcu-

lated at 1 year as area under the utility measurements. The sum of the

QALYs based on the EQ-5D-3L of the caregiver and the PwD was the

primary outcome for the cost-effectiveness analysis in this report.

2.6.2 Costs

We estimated societal costs for the first year or until date of death.

Three sources were used to assess resource use by caregivers and

PwDs. First, we used telephone interviews at 6 and 18 weeks to

assess use of day care, home care, domestic help, and informal help,

as well as the number of consultations with health professionals (tem-

porary) nursing home admissions, hospital admissions, and attendance

at outpatient clinics. Second, we provided questionnaires at baseline,

3 months, and 6 months to assess how much time the caregiver spent

on care (activities of daily living and instrumental activities of daily

living) and how much help the caregiver received from informal care-

givers (TOPICS-MDS).22 Third, beyond the official 6-month follow-up

of the study, we contacted participants by e-mail or telephone for up to

2 years after baseline to collect information about the date of nursing

home admission or death of PwDs.

Interviewdataat18weeksandquestionnairedata at6monthswere

considered representative for the remainder of the year. Costs for the

intervention were estimated from our experience during the study.

Other health care use was valued using reference prices designed to

standardize economic evaluations in The Netherlands.23 The costs of
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informal care were computed by multiplying the use of care in hours

per year by the €11 minimum wage in The Netherlands in 2020.23 We

also performed a sensitivity analysis in which only intervention costs

were considered. All costs are reported in price level indices (2020

euros).

2.7 Statistical analysis

Weanalyzed data on amodified intention to treat basis (excluding data

for those who decided not to participate before baseline) and checked

whether the datamet the required assumptions.

We used multiple imputation to account for missing data, which is

appropriatewhen data aremissing at random.We imputedmissing val-

ues, using 50 imputed datasets and predictors: age, sex, assignment,

and the EQ-5D-3L scores of both caregivers and PwDs at baseline and

at 3 and 6 months. All statistical analyses were performed using IBM

SPSS, Version 24 (IBMCorp., Armonk, NewYork, USA).

For the primary and secondary outcomes, independent sample

unequal-variance t tests were used to evaluate the response variable

for differences between the intervention and control groups.

A significance level of 0.05 was used as the threshold for all P-

values, without formally correcting for multiple comparisons. Cost-

effectiveness was analyzed using acceptability curves, plotting the

probability that the intervention is cost-effective compared to care as

usual, depending on the willingness-to-pay (WTP) for the combined

QALYs of caregivers and patients.24 This probability was calculated as

the one-sided P-value for the difference in net benefit (NB = WTP ×

QALYs – total costs). Differences in outcomes were reported as means

with P-values and 95% confidence intervals (CIs).

Differences between the intervention and control groups concern-

ing the time to nursing home admission were estimated, and these are

presented in Kaplan-Meier survival curves censored by mortality. Dif-

ferences between the two groups in PwDs admitted to a nursing home

after 1 year were analyzed by chi-square tests.

3 RESULTS

The results of our recruitment activities are described in anearlier pub-

lication on this project.25 In total, 109 participating dyadswere eligible

for analysis: 59 in the intervention group and 50 in the control group.

After the study ended at 6months, we remained in contact with 105 of

the participating dyads, although another 2 in the control group were

not eligible for further analysis because they had participated in the

intervention after the follow-up period. The baseline characteristics

are presented in Table 2. The mean ages of caregivers in the interven-

tion and control groupswere 72.5 and 73.2 years, respectively, and the

corresponding ages of the PwD were 76.3 and 77.6 years. Most care-

giverswerewomen (75%) andmost PwDshadmoderate tomoderately

severe dementia. The overall proportion of available data was 88% in

the intervention group and 70% in the control group. The proportion

of available telephone interviews at 6 weeks post baseline of (health)

TABLE 2 Baseline characteristics

Intervention Control

Caregiver, N 59 49

Age in years, mean (SD) 72.5 (8.3) 73.2 (7.1)

Women, % 76.3 74.0

Personwith dementia, N 59 50

Mean age, years (SD) 76.3 (6.7) 77.6 (7.3)

Number, N 53 43

GDS, mean (SD)* 4.6 (0.79) 4.4 (0.79)

*GDS: Reisberg Global Deterioration Scale, range 1–7, higher scores indi-

catingmore severe dementia.

SD, standard deviation.

care use was 87% and 80%, respectively, in the intervention and con-

trol groups. This decreased to 62% and 23% after 18 weeks. The pro-

portion of available questionnaires at 3 months was 89% and 83% and

at 6 months was 85% and 72%, respectively, in the intervention group

and control group. Regarding death and nursing home admission, a

main outcome of formal care cost, we managed by repeated attempts

through email, phone calls, and even bereavement advertisements in

the period from 6 months until 2 years post-baseline to limit missing

data to 1% and 6% in the intervention and control groups.

3.1 Quality of life

Table3 shows theoutcomes regardingquality of life. At 3 and6months,

there was no significant difference between the intervention and con-

trol group in quality of life assessedwith theEQ-5D-3L, or in theQALYs

of the caregivers, PwDs, or both combined. The difference between the

intervention and control group in combined QALYs, based on the EQ-

5D-3L, was 0.12 (1.29 vs 1.17, P = .11, 95% CI −0.27 to 0.03). In addi-

tion, QALYs based on secondary quality-of-life outcomes, namely the

CarerQol-7D and SF-6D for caregivers and the DQI for PwDs, showed

no significant differences. As expected, all quality-of-life parameters

tended to decline beyond 3 and 6 months after baseline. This decline

was most evident in the EQ-5D-3L and DQI assessments of PwDs in

the control group, although not statistically significant.

3.2 Nursing home admission

There was a non-significant lower rate of nursing home admission

among PwDs in the intervention group over a 2-year period (log rank

P = .19; Figure 1). Of note, the post hoc P-value for the large 18% dif-

ference at 1 year was .06.

3.3 Costs

The costs of the intervention itself comprised staff salaries (62%), rent

for the accommodation (24%), and to a lesser extent, overhead (4%)
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TABLE 3 Outcomes related to quality of life andQALYs

Intervention Control

Assessment point Assessment point

T0 T1 T2 QALY T0 T1 T2 QALY MD* P† 95%CI

Caregiver

EQ 5D-3L 0.78 0.71 0.71 0.72 0.74 0.63 0.69 0.68 0.04 .46 −0.12 to 0.06

Carer Qol-7D 68.7 67.0 64.1 65.4 65.8 59.8 61.5 61.6 3.8 .29 −10.7 to 3.20

SF-6D 0.66 0.66 0.64 0.65 0.63 0.62 0.62 0.63 0.02 .17 −0.06 to 0.11

PwD

EQ 5D-3L 0.63 0.58 0.56 0.57 0.60 0.50 0.45 0.48 0.09 .09 −0.19 to 0.01

DQI 0.72 0.68 0.63 0.65 0.75 0.66 0.60 0.63 0.02 .61 −0.10 to 0.06

Caregiver and PwD

EQ 5D-3L 1.29 1.17 0.12 .11 −0.27 to 0.03

Mean values are shown for each assessment point (T0 = baseline; T1 = 3 months; T2 = 6 months). *Mean Differences of the QALYs between intervention

and control group. †The P-values and 95%CIs are for the differences in QALYs between groups. Abbreviations: MD, mean difference; EQ-5D-3L , EuroQol-5

Dimensions 3 Levels; CarerQol-7D, Care-RelatedQuality of Life-7Dimensions; DQI, DementiaQuality of Life Instrument;QALY,Quality-adjusted life-years;

SF-6D , short form, six dimensions calculated from the 36-ItemRAND Short Form Survey Instrument.

F IGURE 1 Kaplan-Meier survival curve for the differences in nursing home admission between the intervention and control groups from
baseline to 2 years. Log rank P= .19

and food and drink (10%) costs. When five or six couples participated

in an intervention week, the intervention cost was €1000 per dyad.
As presented in Table 4, we found no significant difference in total

informal social care costs during the first year. However, when differ-

entiating by household chores, personal care, and support with out-

door activities, caregivers in the intervention group spent significantly

more time than those in the control group providing support for out-

door activities. Time spent on household chores and personal care was

also higher, althoughwith a smaller and nonsignificant difference.

Participants in the intervention group used formal social care signif-

icantly less during the first year after baseline. Total formal care costs

in the intervention and control groupswere €22,164 and €36,172, with



6 of 9 BIRKENHÄGER-GILLESSE ET AL.

TABLE 4 Mean use and cost of care during the first year after baseline, and cost differences between the intervention and control groups

Care use Care costs (in €)

Intervention Control Intervention Control Difference P 95%CI interval

Informal (social) care

Carer household chores,

hours/year

971 881 10,684 9691 993 .34 −3040 to 1055

Carer personal care,

hours/year

1311 1170 14,425 12,874 1551 .52 −6271 to3168

Carer support for outdoor

activities, hours/year

849 552 9347 6077 3270 .05 −6529 to -11

PwD supported by other

carers, hours/year

297 303 3262 3340 −78 .90 −1244 to 1400

Subtotal

(SEM)

37,719

(2726)

31,983

(2680)

5736 .11 −12857 to 1385

Formal social care

Domestic help, hours/year 59 57 1411 1356 55 .87 −693 to 583

Homecare, hours/year 83 143 4490 7711 −3221 .02 421 to 6021

Day care, days/year 94 140 13,702 20,297 −6595 .05 11 to 13,167

Nursing home, weeks/year 2.0 5.4 2561 6806 −4245 .1 −780 to 9271

Subtotal

(SEM)

22,164

(2610)

36,172

(3456)

−14,008 .001 5714 to 22,299

Health carewithout

intervention

Dementia casemanager,

times/year

11.6 16.4 400 511 −111 .29 −94 to 317

General practitioner,

times/year

7.8 16.6 279 593 −314 .08 −40 to 669

General practitioner on duty,

times/year

1.6 3.0 111 213 −102 .26 −74 to 279

Speech therapist, times/year 2.3 9.6 74 311 −237 .17 −101 to 576

Occupational therapist,

times/year

6.7 14 232 511 −279 .20 −148 to 707

Physiotherapist, times/year 19 35 666 1264 −598 .19 −296 to 1493

Dietician, times/year 0.7 1.5 24 53 −29 .25 −20 to 78

Psychologist, times/year 2.4 6.7 168 467 −299 .37 −354 to 950

Hospital outpatient clinic,

times/year

6.6 12.7 646 1249 −603 .12 −150 to 1356

Hospital day care, times/year 0.05 0.09 14 27 −13 .5 −24 to 50

Hospital day-admission,

times/year

0.85 1.6 252 479 −227 .30 −207 to 660

Hospital admission,

times/year

0.09 0.23 81 437 −356 .17 −149 to 860

Subtotal

(SEM)

2948

(590)

6115

(1257)

−3167 .02 480 to 5855

Intervention costs 1000 0 1000

Health carewith

intervention

Subtotal 3928 6115 −2167 .10 −409 to 4744

All costs

(SEM)

63,833

(3839)

74,270

(4602)

−10,437 .07 −833 to 21,708

Care use is presented as themean value in that group. Care costs are provided as themean cost in €/year. The P-values and 95%CIs are for the differences in

care costs between groups.

Abbreviations: CI, confidence interval; SEM, standard error of themean.
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F IGURE 2 Probability that the intervention is cost-effective compared to care as usual . The data are shown dependent on the value assigned
to the caregiver and patient’s quality-adjusted life-years (QALYs) as well as the included costs (total costs or intervention costs only).

the €14,008 difference (95% CI €5714 to €22,299) significantly favor-
ing the intervention group. This difference resulted mainly from the

intervention group using significantly less day and home care com-

pared with the control group. In addition, the costs of nursing home

admissionwere non-significantly lower (95%CI, €-780 to €9271) in the
intervention group.

Analyzed separately by care type, care costs, and facility use, we

identified no significant differences during the first year. When com-

bined, however, the intervention group had significant less health care

use than the control group, with a difference of €3167 (95%CI €480 to
€5855).

3.4 Cost-effectiveness

From a societal perspective, the intervention was estimated to reduce

total costs and improve the QALYs of both caregivers and the PwD. In

The Netherlands, the value assigned to a QALY ranges from 20,000 to

800,000 euros per QALY, depending on the severity of the disease.26

Regardless of the value assigned to QALYs, the intervention was at

least 96% likely to be cost-effective compared with care as usual, as

shown by the solid line in Figure 2. The results of the sensitivity anal-

ysis are shown by the interrupted line, which provides a less opti-

mistic analysis by ignoring the savings on non-intervention costs. Nev-

ertheless, QALYs still improved by an average of 0.12, albeit with the

intervention costs increasing by €1000. In this analysis, the associated
cost-effectiveness ratio was €8000 per QALY (€1000/0.12). This is still
considered very acceptable in The Netherlands,26 and there is a 91%

probability that the intervention is cost-effective compared to care as

usual.

4 DISCUSSION

4.1 Principal findings

Multicomponent training aimed at caregivers living with PwD is cost-

effective, with our data showing that the costs of the intervention

(€1000) are outweighed by the savings in formal social and health care

provision. Indeed, the mean costs of formal social care were €14,008
(38.7%) lower in the intervention group compared with the control

group, mainly because of savings in the costs for nursing home admis-

sion (62.4% lower), home care (41.8% lower), and day care (32.5%

lower). Furthermore, mean non-intervention health care costs were

lower in the intervention group, with a significant difference of €3167.
Contrasting with this, participants in the intervention group reported

spendingmore timeonactivities related to caregiving.Valuing this time

at minimumwages, informal care costs were €5736 higher in the inter-
vention group, mainly because of the time spent on supporting PwD in

outdoor activities.

4.2 Strengths and weaknesses of the study

This study benefited from using a randomized controlled design, and

having access to information from an earlier effect analysis and pro-

cess evaluation. The latter data showed high internal validity for the

study. Moreover, data on costs were collected from a broad perspec-

tive and the effect of the intervention was assessed with multiple

internationally adopted quality-of-life scales and their corresponding

utility scores, making the outcomes comparable with those of other

studies.
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There were also several limitations. First, we could not blind either

the caregiver-patient dyads or the research assistant to group assign-

ment. Second, participants of the studywere relatively better educated

and younger than their peers in the general population (both PwDs

and their caregivers). This precludes generalization of the results to

an extent. Third, requiring participants to have greater awareness of

caregiving activities may have led to a higher reporting rate for infor-

mal care. Finally, due to the attrition rates, especially after 6 months

of follow-up, we had to impute data.We consider multiple imputations

with a relatively large number of imputations the most appropriate

approach to deal with thesemissing data.

4.3 Comparison with existing literature and
meaning of the findings

This study was based on the Australian intervention, Going to Stay at

Home, a follow-up study of the Prince Henry Hospital dementia care-

givers’ training program. The cost-effectiveness analyses of both stud-

ies produced broadly comparable results.13–15 In both studies, cost

savings resulted mainly from fewer nursing home admissions among

the PwD who had participated in the intervention with their partners.

In our study, cost saving also resulted from a lower rate of institution-

alization among PwDs and from a lower use of other care resources.

Together, these results underpin our conclusion that multicomponent

caregiver training has a favorable effect on health care. It appears that

the knowledge and skills that participants acquire during the interven-

tion help to prevent, or help them to cope with, problems that lead to

nursing home admissions among PwDs.

Reviews of economic evidence for home support interventions in

dementia have consistently shown that occupational therapy, home-

based exercise, and psychological interventions are cost-effective

options.6,8 Because our multicomponent intervention included all

these components, this may account for the overall reduction in costs.

In another caregiver dementia support and counseling program, the

New York University Caregiver Intervention, it was shown that 5% to

6%more PwDs remained in the community each yearwhen such a pro-

gram was widely implemented.27 In the present study, we believe the

almost significant increase in informal care in the intervention group to

be noteworthy. This resulted mainly from the increased support pro-

vided by these caregivers for outdoor activities hours compared with

the control group. This reflects an important change in attitude among

caregivers, with them recognizing that outdoor activities were both

possible and beneficial despite their partners’ dementia.

An important outcome of our effect analysis was that participants

in the intervention group experienced significantly fewer role limita-

tions due to emotional and physical problems than those in the con-

trol group.25 Thus, although caregivers who participated in the inter-

vention spent more time on caregiving tasks, they felt less limited. This

could be explained by the improved acceptance, self-confidence, and

coping abilities reported in the qualitative effect analysis.

The abovementioned positive effects of the intervention are not

in line with the non-significant outcomes related to quality of life. In

the current study we saw a non-significant difference in decline in the

EQ-5D-3L and DQI assessments of PwDs in favor of the intervention

group, which could reflect an effect of the intervention on the skills of

the caregiver in coping with the decline in cognitive functions of the

PwD. We described in an earlier report on this intervention that the

main themes of the positive qualitative outcomes showed only limited

or no agreement with the questions in the instruments used to assess

quality of life.25 We assume that the intervention did have positive

effects just not so much on issues assessed with quality-of-life ques-

tionnaires.

These positive effects justify an investment such as this interven-

tion, and these positive effectsmay also account for the positive effects

on use of formal social care and health care. In fact, based on the quali-

tative results, the municipality of Rotterdam decided to reimburse the

intervention for its inhabitants, and some participants living outside

Rotterdam have paid for the costs out of pocket.

In conclusion, our intervention had beneficial effects on the care-

giver, while also saving costs, and we showed that the probability of

the intervention being cost-effective compared with care as usual was

at least 96%.Moreover, this probability remained as high as 91%, even

whenwe ignored the net-savings on non-intervention costs.

4.4 Unanswered questions and future research

A multicomponent intervention targeting the caregivers of PwDs can

benefit caregivers, PwDs, and thewider society. As such, there is a con-

vincing argument for it to be included as an element of routine care for

PwDs. Inmost countries, however, care is typically financed differently

for caregivers and patients, which may prevent adequate reimburse-

ment. To be of maximal benefit, this study must, therefore, serve as a

stimulus for policymakers to implement changes to practice and reim-

bursement standards. Further research is also needed to clarify if this

intervention is effective for caregiverswho do not livewith PwDs, such

as adult children, and for the caregivers of patientswith other debilitat-

ing chronic diseases, such asmultiple sclerosis or Parkinson’s disease.
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