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Abstract

INTRODUCTION: The societal costs of dementia and cognitive decline are substantial

and likely to increaseduring thenext decadesdue to the increasingnumberof people in

older age groups. The aim of this multicenter cluster-randomized controlled trial was

to assess the cost-effectiveness of a multi-domain intervention to prevent cognitive

decline in older people who are at risk for dementia.

METHODS:We used data from a multi-centric, two-armed, cluster-randomized con-

trolled trial (AgeWell.de trial, ID: DRKS00013555). Eligible participants with increased

dementia risk at baseline (CardiovascularRisk Factors, Aging, and IncidenceofDemen-

tia/CAIDE Dementia Risk Score ≥ 9), 60–77 years of age, were recruited by their

general practitioners, and assigned randomly to a multi-domain lifestyle intervention

or general health advice. We performed a cost-effectiveness analysis from the soci-

etal perspective. The time horizon was 2 years. Health care utilization was measured

using the “Questionnaire for Health-Related Resource Use in Older Populations.” As

effect measure, we used quality-adjusted life-years (QALYs) based on the 5-level EQ-
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5Dversion (EQ-5D-5L).Wecalculated the incremental cost-effectiveness ratios (ICER)

and cost-effectiveness acceptability curves (CEAC) using the net-benefit approach.

Exploratory analyses considering women and the EQ visual analogue scale (EQ VAS)

were conducted.

RESULTS:Datawere available for 819 participants (mean age 69.0 [standard deviation

(SD)5-level EQ-5D version 4.9]); 378 were treated in the intervention group and 441

in the control group. The participants in the intervention group caused higher costs

(+€445.88 [SD: €1,244.52]) and gained additional effects (+0.026 QALY [SD: 0.020])

compared to the participants in the control group (the difference was statistically sig-

nificant). The ICER was €17,149.23/QALY. The CEAC showed that the probability of

the intervention being cost-effective was moderate, reaching 59% at a willingness-

to-pay (WTP) of €50,000/QALY. The exploratory analyses showed promising results,

especially in the female subsample.

DISCUSSION: Considering aspects like the WTP and the limited time horizon, the

multi-domain intervention was cost-effective compared to general health advice.

KEYWORDS

cost-effectiveness analysis, older individuals, cognitive decline, RCT, dementia, multicomponent
intervention, risk factors

Highlights

∙ The first German randomized controlled trial (RCT) evaluating a multicomponent

approach against cognitive decline.

∙ We found a favorable incremental cost-effectiveness ratio.

∙ The probability of cost-effectiveness reached 78.6%.

∙ Women could be an important target group.

∙ A longer time horizon is needed.

BACKGROUND

Dementia represents a major challenge to global health.1 The num-

ber of people with dementia is projected to increase from 57.4 million

worldwide in 2019 to 152.8 million in 2050.1 Dementia costs are

estimated to be around 818 billion US dollars, particularly for long-

term social and informal care.2,3 Costs will continue to rise due to

increasing numbers of older people and rising costs per person.2 Evi-

dence suggests that there are modifiable risk factors for dementia,

such as depression, malnutrition, smoking, alcohol consumption, phys-

ical inactivity, and social isolation.4 Interventions have been developed

to address several risk factors simultaneously.5–8 The evidence con-

cerning their effectiveness is conflicting.5,7–9 It is important to consider

that this might be the result of the characteristics of these complex

interventions and not a flaw in the concept.

AgeWell.de was the first large randomized controlled trial in Ger-

many to investigate a multi-domain intervention aimed at maintaining

cognitive function in older adults.10 Inspired by the effective Finnish

Geriatric Intervention Study to Prevent Cognitive Impairment and

Disability (FINGER) from 2014,6 AgeWell.de extended this program.

AgeWell.de had beneficial effects on directly-rated health-related

quality of life (HRQOL) and depressive symptoms in the female

subsample.11 In a secondary analysis, dementia risk measured by the

LIfestyle for BRAin health index was also reduced.12 It was not the

first study to address cognitive and physical training,5,9,13 depression,8

or nutrition8,9 to prevent cognitive decline; its unique feature is the

combination of different measures. However, in comparison to other

studies (e.g., Multidomain Alzheimer Preventive Trial [MAPT]9), the

intensity of the intervention (number and duration of contacts) was

lower.

Economic evaluations focusing on multi-domain interventions to

maintain cognitive functioning indicate partially promising results.

For FINGER, two modeling studies over long-term time horizons

identified potential for cost-effectiveness.14,15 Kato et al. modeled

combined physical and cognitive exercise programs and concluded

that the programs could be cost-effective.13 Costa et al. evaluated a

multi-domain intervention incorporating cognitive stimulation, physi-

cal activity, and nutrition in a randomized controlled trial (RCT) over 3
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years (MAPT).16 They found favorable incremental cost-effectiveness

ratios (ICER) results as well. The aim of this analysis was to assess

the cost-effectiveness of the AgeWell.de intervention compared to

general health advice to prevent cognitive decline in older people at

risk of dementia in Germany over a time horizon of 2 years from the

societal perspective.

1 METHODS

1.1 Study design and intervention

We used data from a multi-centric, two-armed, cluster-RCT

(AgeWell.de). A health economic analysis plan was part of the grant

proposal but is not publicly available. The study was conducted at five

sites across Germany (Leipzig, Kiel, Greifswald, Munich, and Halle).

Eligible participants were recruited by their general practitioners

(GPs) from June 2018 to October 2019. Participants 60 to 77 years

of age and had an increased dementia risk at baseline (according to

Cardiovascular Risk Factors, Aging, and Incidence of Dementia/CAIDE

Dementia Risk Score≥9, as assessed by their GPs).17 Exclusion criteria

included conditions that compromised safe participation, a diagnosis

of dementia, visual or hearing impairments, or insufficient German

language skills.

Randomization took place at the level of GP practices. Participants

were assigned to the multi-domain intervention (A) or general health

advice (B) andwere followed up for 2 years.

The (A) intervention focused onmodifiable risk factors for cognitive

decline.

1. Nutrition advice (according to the guidelines of the German Nutri-

tion Society [DGE])

2. Monitoring of vascular risk factors

3. Physical activity enhancement (strength; balance; aerobic)

4. Cognitive training at home (tablets with NeuroNation software)

5. Recommendations about optimization of medication

6. Individually planned social activity enhancement, preceded by an

assessment of the risk of social isolation

7. In case of symptomsof grief, bereavement, and/or depressive symp-

toms, participants received information on grief reactions, self-help

groups, and other sources of help

The intervention was delivered by study nurses during two home

visits (baseline, month 12) and five telephone sessions (months:

2, 4, 8, 16, and 20). During the visits, participants were instructed

about the individual measures. Participants were responsible for

implementing the measures in their daily lives. In the telephone

sessions, participants were motivated to implement the measures

and to stick to their new routines. For further details, refer to the

protocol.10,11,18

The (B) intervention (control group) included treatment as usual and

written general health advice on risk factors for dementia provided as

a two-page document.

RESEARCH INCONTEXT

1. Systematic review: The authors searched for scientific

literature in established databases (e.g., PubMed, Google

Scholar, Web of Science). A set of modifiable risk factors

for dementia has already been identified. Interventions to

address these risk factors have been developed. The liter-

ature on the cost-effectiveness of these interventions is

scarce.

2. Interpretation: The results show that the intervention

is cost-effective over a course of 2 years, depending on

willingness to pay. Women show high potential as target

group.

3. Future direction: Based on the results, it is recommend-

able to evaluate the intervention within a population

of people over a longer time horizon and in specific

subgroups.

1.2 Data collection

Data were collected by structured interviews, psychological tests, and

questionnaires at baseline and follow-up after 24months.10 Datawere

collected on, among other factors, socio-demographics, health care uti-

lization, andHRQOL (5-level EQ-5D version (EQ-5D-5L)).19,20 Data on

participants’ health and diagnoses were provided by GPs.

1.3 Measurement of costs

We analyzed costs from a societal perspective. Productivity losses

were excludedbecausemost participantswere retired (78.6%; Table 1).

We included professional health and nursing care services along with

informal care. This encompassed inpatient and outpatient care, long-

termcare services,medical devices,medication, and intervention costs.

We assessed health care utilization during the 24-month follow-up

period using the “Questionnaire for Health-Related Resource Use in

Older Populations” (FIMA).21 A list of services is presented in the

Appendix (Table A1). The recall period for resource utilization was 4

months. Total utilization was estimated by multiplying these numbers

by 6. Resource use was valued in Euro (€) based on German standard

unit costs (see the Appendix: Table A1).22 Informal care costs were cal-

culatedusing the replacement cost approach,whereasmedicationdata

were valued based on the German pharmacy retail price index “Rote

Liste.”23 Intervention costs were calculated based on the opportunity

cost approach.An in-personmeeting took2.5handa telephone contact

took 1 h. The monetary valuation was based on gross labor costs per

hour (€37.30) for aworker in the sectorQ88 (social services—excluding

nursing homes).24 We assumed that the delivery of the intervention

took10hours (h). Costswere inflated to the reference year 2018, using

the consumer price index25 and were not discounted, as follow-up

costs weremeasured after only 2 years.
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TABLE 1 Baseline characteristics and group comparisons between control and intervention groups (based on an imputed sample with 35
imputations).

VariablesN (SD)/% range Total sample (n= 819)

Intervention group

(n= 378)

Control group

(n= 441)

Age in years (mean (SD); [range]) 69.0 (4.9); [60–78] 69.1 (4.9); [60–78] 69.0 (4.9); [60–78]

Sex—female 52.9% 52.7% 53.1%

Education (CASMIN)

Low 22.1% 25.9% 18.8%

Middle 52.0% 51.9% 54.0%

High 24.9% 22.2% 27.2%

Living alone 29.1% 29.1% 29.0%

Retired (yes) 78.6% 80.5% 77%

Statutory health insurance (ref. private

health insurance)

92.8% 96.3% 89.8%

BMI

Normal 12.6% 12.2% 13.0%

Pre-obesity 32.7% 31.9% 33.4%

Obesity I 33.4% 35.6% 31.5%

Obesity II 14.9% 14.5% 15.3%

Obesity III 6.4% 5.9% 6.9%

Smoking

Never 41.5% 42.2% 40.9%

Used to 46.8% 44.8% 48.6%

Yes 11.7% 13.0% 10.6%

Income in € (mean (SD); [range]) 2188 (1282);

[375–9000]

2115 (1187);

[375–9000]

2250 (1357);

[375–9000]

SES Points (mean (SD); [range]) 11.5 (3.4); [3.3–20.4] 11.3 (3.4); [3.3–19.3] 11.7 (3.7); [3.3–20.4]

Anxiety disorder, yes

(ref. no)

7.0% 5.0% 8.6%

German asmother tongue 97.8% 97.6% 98.0%

Functioning

(Barthel index)

99.6 (2.4); [65–100] 99.6 (2.3); [75–100] 99.6 (2.5); [65–100]

Mild cognitive impairment 8.6% 8.2% 8.9%

Direct-ratedHRQOL

(EQ-VAS) (mean (SD); [range])

76.9 (15.7); [10–100] 78.3 (15.1); [10–100] 75.6 (16.1); [10–100]

Preference-basedHRQOL (EQ-5D index)

(mean (SD); [range])

0.904 (0.14); [0.092–1] 0.909 (0.13);

[0.326–1]

0.899 (0.14); [0.092–1]

Total costs (4months) in € (mean (SD)) 1373.84 (2489.98) 1511.40 (2812.59) 1255.93 (2172.12)

GDS (mean (SD); [range]) 1.5 (1.9); [0–11] 1.5 (1.9); [0–10] 1.5 (1.9); [0–11]

IADL (mean (SD); [range]) 1.0 (2.9); [0–41.8] 1.0 (2.9); [0–41.8] 1.0 (2.8); [0–35]

No. of comorbidities (mean (SD); [range]) 4.7 (2.3); [0–12] 4.5 (2.1); [1–13] 4.7 (2.3); [0–12]

Abbreviation: BMI, body mass index; CASMIN, Comparative Analysis of Social Mobility in Industrial Nations; GDS, Geriatric Depression Scale; HRQOL,

health-related quality of life; IADLs, instrumental activities of daily living; SD, standard deviation; SES, socioeconomic status.

1.4 Measurement of effects

Asaneffectmeasure,weusedquality-adjusted life-years (QALY).QALY

is calculated by multiplying survival time by a preference-based util-

ity score. In the base case analysis, the preference-based utility was

derived from the EQ-5D-5L. In addition to this EQ-5D index, which

reflects the valuation of health states from the general population’s

perspective, the EQ-5D-5L includes the EQ visual analogue scale (EQ

VAS), a scale ranging from 0 to 100 that allows patients to value their

own health state directly.19,20 The QALY calculation consisted of two

steps. Because the interviews did not take place exactly after 2 years,

weadjusted the timeframeof theEQ-5D index assessment to730days.
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Subsequently, we calculated the number of QALY at follow-up, assum-

ing a linear trend between baseline and follow-up. To do this, we added

baseline score to the adjusted follow-up score and divided the sum by

2. To obtain the number of QALY over 2 years, wemultiplied this figure

by 2. (For further information, see themethods appendix.)

QALYs were not discounted, as we measured only one follow-up

after 2 years.

1.5 Statistical analysis

The economic evaluationwas conducted according to the intention-to-

treat principle. Details are published in the study protocol.10 All partic-

ipants who attended the follow-up assessment were included. Missing

data (maximum missing value: “other mental disorders”: 34.1%) were

handled through multiple imputation by chained equations (MICE) at

the item level using predictivemeanmatching.26,27 In total, we created

35 data sets. The analyses were conducted using Stata 16.0 (Stata-

Corp, College Station, Texas, USA). A significance level of 5% was used

for all analyses.

1.6 Cost-effectiveness analysis

1.6.1 Base case analysis: Costs, QALY, and ICER

In the first step, we present the mean costs and the mean QALY

(based on the EQ-5D index) per group at a descriptive level. Costs

are provided as total costs and broken down into cost categories

(inpatient costs, outpatient costs [outpatient physician services; out-

patient non-physician services; outpatient rehabilitation; outpatient

surgery], long-term care services [professional care; informal care;

inpatient nursing care], devices, medication, and intervention). Differ-

ences between groups were tested for significance using generalized

linear models (GLMs; gamma family; log link) two-part models (logit,

GLM) for costs, as well as linear models for QALY, with costs/QALY as

the dependent and group as the independent variable. We accounted

for the clustered data structure by calculating robust standard errors

according to themethod by Huber/White.

To present a point estimate of the cost-effectiveness, we will cal-

culate the ICER. The ICER is a ratio that consists of the difference in

total costs between groups in the numerator, and the effect (QALY)

difference in the denominator:

ICER =
costsintervention − costscontrol

effectsintervention − effectscontrol
= Δcosts

Δeffects

1.6.2 Base case analysis: Uncertainty

To illustrate the uncertainty of the ICER as a point estimate, we

calculated a cost-effectiveness acceptability curve (CEAC) by estimat-

ing a series of net benefit regressions (NBRs).28,29 In an NBR, the

net-monetary benefit (NMB) at different willingness to pay (WTP)

thresholds is used as the dependent variable, with group as the inde-

pendent variable. The NMB is defined as NBi = Ei × 𝜆 − Ci where Ei
represents the individual 24-month QALY, Ci the individual 24-month

total costs, and λ a WTP threshold described as € per QALY. Regres-
sionmodels using increasingWTP thresholds (range: €0–€150,000 per
QALY; increasing by €10,000 in each step)were calculated successively.
The analyses were based on linear regression models and adjusted for

costs and the EQ-5D index at baseline. We calculated robust stan-

dard errors according to the method by Huber/White. (For further

information, see themethods appendix.)

1.6.3 Exploratory post hoc analyses

Following the results of the effectiveness study,11 we decided to

perform three exploratory post hoc analyses:

1. Base case analysis using the direct-rated EQ VAS to determine

QALY. To calculate QALY and derive HRQOL weights from the EQ

VAS, we divided the score by 100.

2. Base case analysis using depression (Geriatric Depression Scale

[GDS]) in the female subsample. The ICER represents the ratio of

€ per point improvement on the GDS. The CEACwas calculated for

WTP from €0 to €15,000 per point of improvement.

3. Base case analysis using the EQ-5D index to determineQALY in the

female subsample.

4. Base case analysis using the EQ-5D index to determine QALY con-

sidering only participant adherent to the AgeWell.de intervention

(n= 289)

2 RESULTS

2.1 Study design and participants

Datawere available for 819 participants: 378 in the intervention group

(59 clusters; median size: 6) and 441 in the control group (58 clusters;

median size: 6) (Figure A1 in the Appendix). At baseline, the mean age

was 69.0 (standard deviation (SD) 4.9) years, 52.9% were female, and

29.1% lived alone. The control group differed from the intervention

group in terms of education, EQ VAS, statutory health insurance mem-

bership, and diagnosis of an anxiety disorder. The average EQ-5D index

was 0.904 (SD 0.14) (Table 1).

2.2 Costs, effects, and ICER

After 24 months, the intervention group had higher total costs

(€8,868.31 [SD 16,740.39]) compared to the control group (€8,422.43
[SD 17,950.22]) (Table 2). Most costs were attributed to outpatient

costs (29.5% and 32.3%; intervention group and control group, respec-

tively), medication costs (32.7% and 29.0%), and inpatient costs (20.2%

and21.7%).At24months, the averageutility basedon theEQ-5D index

was 0.908 (SD 0.136) for the intervention group and 0.892 (SD 0.161)

for the control group leading to average QALY of 1.817 (SD 0.230) for

the intervention group and 1.791 (SD 0.262) for the control group.
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TABLE 2 Costs, effects, and ICER after 24months (based onMI data with 35 imputations).

Intervention

(n= 378)

Control group

(n= 441)

Category Mean SD Mean SD

Costsa:

Inpatient costs €1786.67 9310.65 €1828.88 11,775.29

Outpatient costs €2618.60 3263.52 €2728.24 3170.67

Outpatient physician services €1735.97 1853.79 €1865.26 2108.68

Outpatient non-medical care €701.18 1231.75 €733.63 1730.88

Outpatient rehabilitation €120.92 1959.60 €18.72 317.18

Outpatient surgery €60.54 427.60 €110.63 764.29

Long-term care services €933.62 7949.21 €1,346.53 9,840.78

- Professional care (outpatient nursing services) €133.55 914.68 €505.89 4,855.26

Informal care €460.97 4380.59 €840.64 5935.80

Inpatient nursing care €339.10 6101.95 €0 0

Medication €2902.79 8191.63 €2440.96 5359.92

Devices costs €253.63 1346.59 €77.82 656.96

Intervention costs €373.00 - €0 -

Total costs €8868.31 16,740.39 €8422.43 17,95022

Effects:

QALY (EQ-5D-5L) 1.815 0.229 1.791 0.262

QALY (EQVAS) 1.564 0.263 1.494 0.287

ICER (/ QALY: EQ-5D-5L) €17,149.23 / QALY (= €445.88/0.026)

ICER (/ QALY: EQVAS) €6557.06 / QALY (= €445.88/0.068)

Abbreviation: EQ-5D-5L, 5-level EQ-5D version; EQ VAS, EQ visual analogue scale; ICER, unadjusted incremental cost-effectiveness ratio; QALY, quality-

adjusted life years; SD, standard deviation.
aBased on 2018 Euros.

The group cost difference was €445.88 (SD 1,243.77) and the

group QALY difference was 0.026 (SD 0.020), neither of which was

statistically significant. The ICERwas €17,149.23/QALY.

2.3 Uncertainty of cost-effectiveness

The probability of the intervention being cost-effective was moderate.

At a WTP of €50,000 per QALY, this probability was 59.0%, ranging

from 39.3% at a WTP of €0 per QALY to 78.6% at a WTP of €150,000
per QALY gained (Figure 1).

2.4 Exploratory post hoc analyses

1. EQ VAS: The average EQ VAS score before weight calculation

was 78.1 in the intervention group and 73.8 in the control group.

The ICER was €6557.06 per QALY gained through the interven-

tion. The CEAC ranged from 30.1% (WTP €0 per QALY) to 96.6%

(WTP €150,000 perQALY). At €50,000 perQALY, the probability of
cost-effectiveness was 72.7% (Figure 1).

2. Women, GDS: The ICER indicated dominance (i.e., lower costs and

better effects) of the intervention. For specific cost and effect data

seeTableA2 (Appendix). TheCEACranged from74.1% (WTP €0per
point improvement) to 98.2% (WTP €15,000). A probability of 95%

was reached at aWTP of €7000 (Figure 1).
3. Women, EQ-5D index: The intervention dominated the control

according to the ICER (Table A2 Appendix). The CEAC ranged from

73.1% (WTP €0 per QALY) to 84.5% (WTP of €150,000). At a WTP

of €50,000, the probability was 86.7% (Figure 1).

4. Adherent participants: The ICER was €18,750.61 per QALY gained

through the intervention (Table A3 Appendix). The CEAC ranged

from 38.6% (WTP €0 per QALY) to 84.9% (WTP €150,000 per

QALY). At €50,000 per QALY, the probability of cost-effectiveness

was 63.2% (Figure 1).

3 DISCUSSION

3.1 Key results

In this study, we conducted a cost-effectiveness analysis of the first

multi-domain lifestyle intervention against cognitive decline in Ger-

many. Our analysis showed that the intervention incurred additional

costs and gained QALY. Assuming the threshold of €50,000, the
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F IGURE 1 “Cost-effectiveness acceptability curve” based on total costs andQALY. QALY, quality-adjusted life-years.

resulting ICER of €17,149.23 per QALY implies cost-effectiveness.

However, this conclusion is subject to uncertainty depending on WTP.

Adherence had no impact on cost-effectiveness. Consequently, it

depends on decision-makers, their WTP and risk preferences whether

the intervention is recommendable from an economic perspective.

The analysis of the female subsample led to interesting insights as

the intervention was likely to be cost-effective. At aWTP threshold of

€50,000 perQALY, the probability was 82%. This identifies women as a

target group.

The AgeWell.de study complements the literature as it contributes

to studies showing no effect on global cognitive functioning.7,9 How-

ever, for direct-rated HRQOL and depression it indicated a favor-

able effect. There has been conflicting evidence on the influence on

depression.7–9 Regarding the economic evaluation, our analysis aligns

with other studies. The modeling studies conducted for the FINGER

trial14,15 and by Kato et al.13 indicated potential benefits over a time

horizon of at least 10 years. Nevertheless, the analysis by Costa

et al. is particularly noteworthy that analyzed data from a 3-year

RCT (MAPT).16 They showed cost-effectiveness at aWTP threshold of

€50,000 per improved z-score point.Wewere unable to reproduce this

result. Various explanations exist. First, although Costa et al. assume

that the WTP for an improved z-score point is €50,000,16 this might

not be comparable to the €50,000 per QALY threshold. Second, Costa

et al. had data for a 3-year period, whereas we had data for 2 years.16

Costa et al. showed that in the first 2 years of the study the resource

utilization and costs remained quite stable, whereas they increased in

year 3.16 We did not cover this period. Third, the intervention in the

study by Costa et al. had a higher intensity regarding contact number

and duration.9,16

Nevertheless, our main results as well as the exploratory subgroup

analyses show that the AgeWell.de intervention could be a promising

approach needing further adaptation.

Focusing on effects and costs specifically, we found that theHRQOL

stayed stable over 2 years. In the intervention group, the EQ-5D index

decreased by 0.001 over the course of 24months. In the control group,

the corresponding decrease was 0.007. In interpreting these numbers,

it is important to consider that the AgeWell.de intervention aimed to

preserve functioning. The EQ-5D-5L assesses problems in functioning

and translates them into a preference-basedHRQOL index. The results

indicate that over the course of 2 years the intervention had no con-

siderable advantage in preserving functioning. The effects based on

the EQ VAS show a slightly different trend. Here, the change in the

intervention group was small (−0.2 points). However, in the control

group, the loss was larger (−1.8 points). Because the EQVAS is a direct

measure of HRQOL that considers the health state as a whole, this dif-

ference in developments might be seen as a precursor of a change in

functioning over time. This should be investigated in a study with a

longer duration.

Regarding costs, the results for the long-term care sector might be

of interest as an indicator of functioning. To underscore this assump-

tion, we want to highlight a study by Neubert et al. that evaluated the

excess costs of dementia in later life. This study showed that the 6-

month excess costs of dementia are between €9000 and €12,000.30

These costs were mainly for professional and informal care. In our

study, the costs of informal care and professional ambulatory care ser-

vices were lower in the intervention group. This could be an indicator

that the intervention may have fostered functioning and indepen-

dence. However, this is an assumption. It may be important to observe

the development of long-term care utilization in future studies of

preventive measures.

There is no cure for dementia. That is why such great expecta-

tions are placed on interventions that minimize the risk of dementia.

Results from a Finnish trial (FINGER) or a Taiwanese study by Chen

et al. suggest that a multi-domain intervention may preserve global
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cognitive function in at-risk older individuals.5,8 However, other evalu-

ations ofmulti-domain interventions showed no significant effect.7,9,11

Notwithstanding these inconsistencies, Wimo et al. and Costa et al.

demonstrated that this approach might be cost-effective.15,16 There-

fore, future research should consider longer time horizons to demon-

strate potential cost savings. An example of a sectorwith potential cost

savings is long-term care. The aforementioned results byNeubert et al.

highlight the costs that could be saved through the preservation of

functional independence.30 Interventions that aim to stabilize the level

of functioning and foster resilience might be the key to reducing and

postponing these costs long term.

3.2 Limitations

Generally the coronavirus disease 2019 (COVID-19) pandemic may

have influenced our study. For example, patients in the intervention

group more frequently reported a negative impact of restrictions on

nutrition.11 As this has been an active component of the intervention,

the effect of the intervention might have been limited. However, after

adjustment there was no evidence of a group-specific impact.11 Given

that specific dietary changes were not assessed, this observation can-

not be fully explained. Concerning access to health care, we cannot

rule out thatmeasures as preventive approaches havebeenpostponed.

There are further challenges originating from the characteristics of the

study. At baseline, 1030participantswere included, but due to attrition

the analytical sample consisted of 819 participants. After considera-

tion, the primary investigators of the study decided not to consider

these participants. To keep our results comparable, we used the same

sample as the effectiveness evaluation.11 In addition, the use of ques-

tionnaires completed by participants is associated with risk of bias.

Self-reporting of outpatient and inpatient service utilization correlates

with the officially documented use, but heavy use of services tends to

beunderreported.Hence,wepresent conservative estimates.31,32 Fur-

thermore, the assessment of informal care can only be conducted by

asking/observing caregiver or recipient. A validation of our measure-

ment is not possible as there is noofficial documentation. Furthermore,

there are no studies that examine the validity of the FIMAwith regard

to the measurement of informal care, as is the case for the Resource

Utilization in Dementia (RUD) instrument.33,34 Finally, there has been

no documentation about the exact duration of interventional visits and

telephone contacts. Therefore, the calculation of intervention costs is

basedon standard assumptions about theduration anddoes not reflect

actual resource/time utilization.

The main limitation is the time horizon of 24 months. This limita-

tion is twofold. On the one hand, we assessed follow-up data only after

24 months by a recall period of 4 months. The limitation is that we

had to calculate 24-month costs by multiplying the 4 months cost by

6. Therefore, we have lost information on the course of resource uti-

lization over the 2-year period. To gain insight into the possible effect,

we can use the result by a study by Costa et al. based on MAPT16

over 36 months. The authors found that the 6-month costs per group

remained quite stable over the course of the first 24 months. There-

fore, our approach might not result in a major bias. However, as the

intervention in AgeWell.de consisted ofmore components butwas less

intensive thanMAPT, this should be viewedwith caution. On the other

hand, in our sample, the mean age was 69 years at baseline. After 2

years and with an average age of 71 years, it is not to be expected that

there will be recognizable effects on functional decline. Nevertheless,

the information on early trends in resource utilization, the short-term

differences in the development of direct-rated HRQOL, as well as the

specific role of depression and the results in the female subsample,

are valuable information for stakeholders in the field of primary pre-

vention, for example, to support them in the political decision-making

process or in specifying future long-termmodeling studies.

4 CONCLUSIONS

Our evaluation presents evidence that the intervention is cost-

effective, especially in the female subgroup. However, this conclusion

is subject to a decision on theWTP and the influence of limiting factors

such as the time horizon.
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