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Abstract
Dementia is from an economic perspective a main challenge 
for economies worldwide because of increasing costs. Since 
there is no cure in sight, prevention seems the most promising 
approach for reducing health care cost due to Dementia. On 
the contrary, approximately 40% of dementias is attributable 
to modifiable risk factors and first studies showed that 
multidomain interventions may be effective for preventing 
dementia. Considering the increasing economic burden, for 
many health administrations worldwide, cost-effectiveness 
plays a mayor role. This scoping review wants to bring evidence 
to the question if prevention for people at risk may be cost-
effective. Therefore, the four databases Medline (via Pubmed), 
CINHAL (via EBSCO), Business Source Complete (via EBSCO), 
and the Health Economic Evaluation database (HEED) were 
used to conduct a scoping review using PICO and a systematic 
search string. 3,629 studies were identified and seven met all 
inclusion criteria. The included studies showed clear cost-
effectiveness for most multidomain interventions. The gained 
QALYs at mean were 0.08 (SD=0.08) and the intervention 
average costs 472.20 EUR per Person (SD=74.06 EUR). The 
Incremental Cost-Effectiveness Ratios varied between –80,427.97 
and 104,189.82 EUR per QALY. The three core results are (i) 
prevention programs focusing on people at risk may be cost-
effective and cost-efficient, (ii) multimodal prevention reveal 
cost saving potential, when the people at risk are defined well, 
(iii prevention in middle-aged cohorts may be also cost-effective 
if life-style related risk factors are addressed. 

Key words: Cost and cost analysis, dementia, prevention, health 
economics. 

Introduction

Dementia is a global challenge and an economic 
burden (1–4). It is an inconvertible fact that the 
number of people with dementia is increasing 

rapidly in aging societies and the numbers are projected 
to be doubling every twenty years (4). So, societies must 
develop strategies to change this trend. However, recent 
scientific achievements suggest a change in the paradigm 
of the understanding of dementia (5) and risk reduction 
strategies can be concluded from the evidence (6, 7). 
The WHO urges countries around the world to develop 
risk reduction strategies for dementia (8, 9). The WHO 

pushes also ongoing research for optimizing brain health 
and specialized prevention for brain diseases. Especially 
economic research to inform health policy decisions and 
payers are prioritized by the WHO (10). Fortunately, there 
is also growing evidence that 40% of dementias could 
be explained by lifestyle-related risk factors, thus, are 
considered as preventable and reduction of risks seems 
now feasible (8, 9, 11–13). For this reason, we suggest the 
best effects to cope with these issues are threefold. Good 
prevention practice could be addressing: (i) reduction 
of risk factors of dementia, (ii) early detection of pre-
clinical dementia, and (iii) social support of people with 
dementia (12, 14–19). The WHO developed – based on 
existing literature – a guideline to reduce the modifiable 
risk factors and the LANCET-Commission on Dementia 
prevention stated that there is evidence that the risk 
for developing dementia could be reduced by lifestyle 
intervention strategies such as physical activity, adhere to 
a healthy diet, engage in regular cognitively stimulating 
activities (8, 12). In addition, risk can be reduced by 
evidence-supported lifestyle factors in middle age such 
as treatment of hearing-loss, treating high blood pressure 
and overweight, and in higher age avoid smoking, 
treatment of depression and diabetes, increase physical 
activity and avoid social isolation (8, 12).    

Dubois et al. (2010) define a target group for 
prevention of dementia as ‘people at risk’. This definition 
means that people may have some substantial risk for 
developing dementia but are “clinically asymptomatic 
individuals with biological evidence of Alzheimer ’s 
pathology” (Dubois et al., 2010: p. 5). So far, the health 
economic literature has focused solely on the risk-factors 
(21) or clinical disease stage (22–24). Thus, we identified 
a research gap in the literature of Cost-Effectiveness of 
primary prevention for people at the at-risk-state (25, 26). 
This research gap raised main methodological questions 
for health economic evaluations and has its origins in 
the methodology of indirect costs of dementia (26, 27). 
From an economic perspective it became evident that the 
costs in advanced dementia stages are the cost-drivers 
and a delay of dementia may be a good measure for 
reducing health care costs (22, 28–30). Some key insights 
from health economics are that advanced stages are more 
costly than early stages and the progression of existing 
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dementia explain more cost increase than the increase 
in absolute numbers (14, 22, 30, 31). The investment in 
primary prevention interventions could possibly prevent 
persons affected by dementia to care-intensive stages 
and thus substantially lower cost of care (32). This is 
verified by Hayek et al. (2019) who showed that an early 
detection of dementia has evident impact on clinical and 
social support but from an economic perspective, the 
early detection strategy dismantle hidden costs but have 
just minor impact on health care costs in general because 
it does not prevent them (16, 33, 34). This issue was 
also mentioned as research gap in the guideline of the 
National Institute for Health and Care Excellence (NICE) 
in the United Kingdom (35). 

Further, the growing evidence on possible effective 
prevention strategies also raised the question of whether 
primary prevention strategies could be cost-saving for 
public health authorities or if investment into prevention 
of dementia could be cost-effective (12, 25, 36–38). For 
instance, the ‘Finnish Geriatric Intervention Study to 
Prevent Cognitive Impairment and Disability’ (FINGER)-
study, a randomized controlled trial based on multimodal 
nonpharmacological lifestyle interventions, showed 
effectiveness for preventing dementia due to multimodal 
interventions and alongside health economic studies 
on cost-effectiveness of prevention of dementia have 
been published and indicated a cost-saving potential 
for prevention strategies (7, 39–41). Walsh et al. (2022) 
showed also with a high-quality systematic review of 
evidence, that the reduction of the defined risk factors 
by Livingston et al. (2020) and the WHO (2019) is highly 
cost-effective and in some cases also cost-saving. But 
no health economic evidence-synthesis was conducted 
using a clearly defined ‘people at risk’ population. 
Thus, this scoping review intends to summarize and 
provide evidence on the investment in ‘Brain health risk 
reduction programs’ with the final goal to prevent very 
costly care for  advanced dementia stages (42). Following 
these insights, we want to answer the research question: 
“How is the evidence of cost-effectiveness for primary 
prevention of people at risk for dementia?” 

 
Methods

This  review was  conducted based on  the 
recommendations for scoping reviews by the Joanne 
Briggs Institute (43, 44). This scoping review followed 
in reporting the Extension for Scoping Reviews of the 
‘Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis’ (PRISMA-ScR) (45). In addition 
to validating the coding for the abstract and full text 
screening inclusion and exclusion criteria (Appendix 
1) were developed by all three authors. Although, the 
economic evaluation of preventive measures for dementia 
has just been evolved in recent years, and, thus, the 
number of publications might be limited, a scoping 
review is able to provide a comprehensive and systematic 

overview of evidence so far also by including also grey 
literature and pre-prints.

Search strategy and evaluation process 

Four electronic databases from medicine, health and 
nursing sciences, and health economics were searched for 
studies that are eligible for review. These databases were 
Medline (via Pubmed), CINHAL (via EBSCO), Business 
Source Complete (via EBSCO), and the Health Economic 
Evaluation database (via CRD). After the inclusion 
process, a forward citation tracking for key articles 
and snowballing from the reference lists were applied. 
Searches were undertaken on 09th February 2023 and 
searched all published papers until this date. After this 
process hand searches were applied in medRxiv, google 
scholar, CADTH Grey matters, CRD database and the 
International HTA database for identify grey literature for 
HTA-agencies and pre-prints (in August 2023). All three 
reviewers made an independent screening process, and 
each abstract was screened by at least two reviewers, who 
evaluated them by the defined inclusion- or exclusion-
criteria. Any disagreements between these two reviewers 
were solved by the decision of the third reviewer. The 
AbstrackR literature evaluation, a software for semi-
automatic citation screening was used (46).  

Inclusion criteria

Following this methodology, all three authors 
developed a search strategy based on the ‘Population, 
Intervention, Control, Outcomes’(PICO)-scheme (Table 1). 
Adapted from Solomon, Ngandu & Kivipelto (2022) we 
defined the ‘Population’ as people at risk for dementia, 
hence, we excluded studies focusing on (pre)symptomatic 
forms (which includes all preclinical forms before the 
prodromal state). Further, we searched for Cost-
Effectiveness Analysis (CEA) or Cost-Utility Analysis 
(CUA) that evaluated primary prevention for dementia. 
The search string was used Boolean operators and the 
search strategy and keywords are listed in Appendix 
1. This scoping review used inclusion criteria for the 
employed study design. Included studies would either 
a Cost-Effectiveness-Analysis (CEA), its special form of 
Cost-Utility-Analysis (CUA) by using data from alongside 
RCTs or health economic model/simulation techniques. 
Studies published in English, German, or Spanish were 
included in this review. The inclusion and exclusion 
criteria are listed in more detail in appendix 2. 
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Table 1. Search strategy based on PICOS
P opulation People at risk for primary degenerative diseases (e.g. 

Alzheimer’s Dementia) 

I ntervention Primary Prevention for dementia

C ontroll No Intervention, Placebo, or Standard of Care (SOC)

O utcome Cost-Effectiveness-Ratio, Cost-Utilities-Ratio, Net-
benefit 

S tudy design Cost-effectiveness/cost-utility analysis: economic 
simulation and/or randomized controlled trials 

Data extraction 

Data were extracted by using a pre-developed template 
sheet. This template included the first authors name, 
publication year, country, study design and used model, 
sample size, data sources, and program focus. For the 
cost-effectiveness evaluation the costing methodology, 
costs (direct, indirect, and intangible costs), discount rate, 
Incremental Cost-Effectiveness Ratio (ICER)/Incremental 
Net-benefit (INB) and their uncertainty measures via 
sensitivity analysis were used. The data extractions were 
performed by one experienced health economist and were 
cross-checked by another reviewer. All currencies were 
converted to 2022 EURO using CCEMG–EPPI-Centre 
Cost Converter (v.1.6 last update: 29 April 2019), applying 
the latest available purchase power parities from the 
International Monetary Fund (IMF).

Economic Primary Outcomes

Because the health economic evaluation methodology 
uses different primary outcomes for decision making, 
it becomes crucial to define the three different primary 
outcomes and definitions that are considered in this 
scoping review. As (39) explained, a good analytic health 
economic evaluation method for answering the research 
question is a cost-effectiveness-analysis (CEA) or cost-
utility-analysis (CUA). Thus, the CUA is a special form 
of CEA and uses quality-adjusted life-years (QALY) as 
comparator in contrast to the CEA that uses medical 
outcomes, both evaluation techniques are applicable for 
answering the research question. In general, the CEA 
uses information for health technologies and programs 
and applies economic principles for decision making, 
like allocation and cost-saving interventions. But CEA 
also shows cost-effectiveness in that sense that programs 
which are more effective than a comparator, could be also 
more costly. In this respect, the concept of willingness-to-
pay (WTP) is applied. This means that a more costly but 
also more effective program might be seen as relatively 
cost-effective due to a given threshold (λ). International 
literature state that the λ from public financiers varies 
strongly, but at the mean 25,000 EUR per QALY is some 
proper threshold (47).

The basic principle of the Incremental Cost-
Effectiveness-ratio (ICER) and the Incremental Net-

Benefit (INB) are economic outcomes, that shared some 
common features, like a required pre-defined λ and the 
acceptance of quality-adjusted life years (QALYs). While 
ICER are more oriented towards a scientific decision-
making, the INB is more oriented on practical issues:  
(1) Incremental Cost-Effectiveness-ratio (ICER) = 
(incremental Cost)/(incremental Effectiveness)

A program could be strongly superior or cost-saving, 
when the effectiveness of prevention exceeds the 
effectiveness of non-intervention by a decrease of costs 
(south-east quadrant of the health economic evaluation 
plane (48)). But the program could be also superior or 
cost-effective when effectiveness of prevention exceeds 
the Standard of Care (SOC) – which could be also doing 
nothing – and has an ICER < λ (north-east quadrant). 
If the ICER > λ, economic evaluation describes the 
prevention program as inferior to the SOC, when the 
effectiveness of prevention is less than the effectiveness 
of SOC (by increased costs) or when the cost per gained 
QALY is higher than the accepted λ. 

Another commonly used method from health 
economics is the Incremental Net-Benefit (INB), which 
shows if the program is cost-saving by increased 
outcomes (strong superior) or cost-effective (superior) 
under given λ. INB is calculated as followed:
(2) Incremental Net-Benefit (INB) = λ(incremental QALY) 
- (incremental Costs)

Here, it is clear that – under the condition of a given λ 
– a negative INB shows strong superiority/cost-saving of 
the program compared to the SOC. 

Economic Secondary Outcomes

From an economic perspective, individuals that are 
seeking primary prevention want to maximize their 
health over their own utility and/or well-being over 
their lifetime (42). Hence, in prevention the estimated 
ICERs and input parameters are approximations from 
observations towards lifetime course. This implies that 
the economic evaluation of prevention programs must 
focus also strongly on coping with uncertainty and 
therefore sensitivity-analysis became quite important (39, 
49). 

Results

As the Flow-Chart (figure 1) shows, the literature 
search yielded 3,629 publications. After screening the 
abstracts 46 papers met inclusion criteria for full-text 
screening. After removing 39 due to the missing the 
scope of this review seven studies were included for 
the qualitative synthesis of this review (40, 41, 50–54). 
In searching for grey literature one study protocol 
was identified, which could not include into the 
review, because the cost-effectiveness analysis was not 
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undertaken yet (55). The descriptives of the included 
studies are presented in table 1. 

Study designs of included studies

From the seven included studies, three studies 
were conducted in the United Kingdom (50, 53, 54), 
two in Sweden (40, 41),  one in France (51), and one 
in Australia (52). Six studies used economic model 
simulation approaches (40, 41, 51–54). Two used 
information alongside a randomized controlled trial 
(RCT) (50, 51), while five studies inform their CEA with 
literature and secondary data from register and/or 
public health authorities (40, 41 ,52–54). The duration 
of the Randomized Controlled Trial was 36 months (51) 
inclusive of the follow-up. The second RCT study used 
model-based simulations to calculate the CUA for a 
lifetime (50). Nearly all model simulation uses the lifetime 
perspective (40, 50, 52–54), Zhang et al. (2011) simulated 
the CUA up to 20 years.   

Sample and Population at risk

In the Literature, different methodologies to define 
‘People at risk’ are applied. Firstly, there are differences 
in the Age definition, because nearly all studies include 
people at age around 60 or older, only the cardiovascular 
interventions in Mukadam et al. (2020) focused on people 
at the age of 35, and Zhang et al. (2011) focused on people 
above 50 years of age. Secondly, some studies defining 
the target population via a validated metric to define 
them reliable, but the definitions vary for Population 
Attributable Risks (PAR) or people at risk. Breeze et al. 
(2020), Wimo et al. (2022) and Zhang et al. (2011) had a 
clear inclusion of the population via the ‘Cardiovascular 
Risk factors, Aging and Dementia’ (CAIDE) Risk. Costa 
et al. (2021) included all persons with at least one contact 
with a dementia service center and a Mini-Mental-
Score-Examination over 24. Breeze et al. (2020) defines 
risk factors within a population of diabetes patients 
from the NHS-database. McRae et al. (2020) use an 
approach of people at risk, defined via a set of known 
risk factors of dementia, e.g. midlife obesity, physical 
inactivity, smoking, low educational attainment, diabetes 
mellitus, midlife hypertension, and depression. Also, 

Figure 1. Flow Chart following PRISMA-ScR (Tricco et al.,2016)
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Mukadam et al. (2020) defines people at risk with other 
risk factors (body-mass index [BMI] ≥25 kg/m²; diabetes; 
hypertension; cardiovascular diseases, including stroke 
and heart diseases). 

Type of interventions 

Two studies applied a diabetes specific prevention 
program and looked at the effects of these programs 
on the reduced risk for dementia (50, 53). Two further 
studies investigate the reduction of cardiovascular risk 
factors  and how these programs could reduce the risk 
of developing dementia (40, 41). All included studies, 
irrespective of their specific focus, use behavioral or food 
supplement prevention programs as their intervention 
focus (40, 41, 50–54). 

Costing methodology

Costing methodology is focused on direct cost four 
studies using unit costs (40, 41, 51). Four studies used 
average cost from the programs (50, 52–54).  One 
focused on the patient’s perspective (50), another on the 
payer’s perspective (51), and five focused on the societal 
perspective (40, 41, 52–54). 

Outcome measures of the included trials

Six studies used the generic ‘European Quality of Life 
Index in five-dimensions’ (EQ-5D)  from the EuroQol-
Group for calculating QALYs (40, 41, 50, 52–54). Costa et 
al. (2021) used a dementia-specific index that combines 
four cognitive tests (51). These tests were (1) free and total 
recall of the Free and Cued Selective Reminding Test, (2) 
Minim-Mental-Score-Examination (MMSE) orientation 
items, (3) the Digit Symbol Substitution Test score from 
the Revised Wechsler Adult Intelligence Scale, and (4) the 
Category Naming Test. The outcomes were measured via 
their number of standard deviations above or below the 
mean (z-score). They defined a decrease of a z-score of 0.3 
as clinically relevant.

 
Narrative synthesis of findings

Intervention Costs 

Table 3 shows the costing and the variation of direct, 
indirect, intangible, and total costs of the prevention 
interventions. Reporting of costs for the intervention are 
varying depending on the intensity of the interventions 
but the average intervention cost was 472,20 EUR per 
Person (SD=74.06 EUR) ranging from 333.32 EUR to 
548.33 EUR (40, 41, 50, 52). The intervention cost of Costa 
et al.  (2021) and Kato et al. (2022) were reported as total 

Table 5. Evaluation of Cost-Effectiveness-Ratios
Authors Prevention Program Result Sensitivity Analysis†
Breeze et al. Diabetes Prevention based on the NHS 

DPP 
++ Probabilistic Sensitivity Analysis (PSA) = 98% 

probability of cost-effectiveness (cost-saving)

Costa et al. physical exercise + PSA with λ=53,228.23 EUR per gained Z-Score 
Point=95%-Cost-Effective

Polyunsaturated fatty acids - not cost-effective

Physical exercise + Polyunsaturated fatty 
acids

+ PSA with λ=53,228.23 EUR per gained Z-Score 
Point=95%-Cost-Effective

McRae et al. online training and face-to-face consulta-
tions with dietitians and exercise physio-
logists

+ One-Way-Sensitivity-Analysis: varying discount 
rate and decay from 50-95%: 13,339.06 to 
33,003.12 EUR per QALY

Mukadam et al. Treatment against hypertension + PSA with λ=24,230.19 EUR per QALY = 85% 
probability of cost-effectiveness 

Smoking cessation ++ PSA with λ=24,230.19 EUR per QALY = 99.97% 
probability of cost-effectiveness (cost-saving)

Diabetes prevention - not cost-effective

Midlife hearing loss ++ PSA with λ=24,230.19 EUR per QALY = 83.7% 
probability of cost-effectiveness (cost-saving)

Tsiachritas & Smith Vitamin B supplementation ++ PSA = 79% probability of cost-effectiveness 
(cost-saving)

Wimo et al. Physical exercise, dietary counselling, 
cognitive training, and cardiovascular 
risk-factor control

++ PSA with λ=59,927.04EUR per QALY = 100% 
probability of cost-effectiveness (cost-saving)

Zhang et al. cardiovascular diseases and pharmacologi-
cal treatment of cardiovascular risk factors

++ PSA with λ=73,172.33 EUR per QALY = 67% 
probability of cost-effectiveness (cost-saving)

† PPP to 2022 in EUR; ++ strong superior; + superior at WTP of 25,000 EUR per QALY; -  inferior at WTP of 25,000 per QALY;  - -  strong inferior 
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cost over the intervention period and could therefore not 
be included in the calculation of the average intervention 
costs. Mukadam et al. did not report intervention costs 
and compared instead the health expenditures for people 
with and without dementia (53). 

Incremental QALYs and QALYs/gained 

The QALYs gained per person due to prevention 
are 0.08 (SD=0.08) at mean, whereof Zhang et al. (2011) 
reports an incremental QALY of 0.388. Most studies 
report incremental QALY between 0.04 and 0.06, whereof 
Zhang et al. (2011) reports a significant outlier. Hence, 
the number of people at risk is quite high in the older 
age population, the total economic and societal impact of 
this QALY gain will increase in aging societies due to the 
aggregated QALYs/gained of avoided cases in increasing 
numbers of dementia (40, 56). Outcomes are found in 
table 4.

Incremental Cost-Effectiveness Ratios and 
Incremental Net-Benefit

The ICERs/INB are shown in table 3. The reported 
ICERs vary between -80,427.97 EUR per QALY (54) 
and 104,189.82 EUR per QALY (53). This means that 
per QALY gained the intervention saves 80,427.97 EUR 
in the best-case scenario or cost 104,189.82 EUR in the 
worst-case scenario. Costa et al. calculated positive ICERs 
for physical exercise, polyunsaturated fatty acids, and 
for a combination of both interventions. Costa et al. 
(2021) use z-scores as effectiveness-measure, ICERs vary 
between 22,827.46 EUR per gained z-score-point for the 
combination preventions program and 118,833.15 EUR 
per gained z-score-point for the polyunsaturated fatty 
acids supplement strategy. Breeze et al. (2020) calculated 
INB based on a given λ of 24,690.12 EUR per QALY and 
showed cost-effectiveness in all dementia prevention 
strategies from -1,218.46 EUR to -1,592.51 EUR. Thereof, 
six out of twelve ICERs/INB showed cost-saving 
potentials of prevention programs. Most cost-saving 
potentials showed the multidomain interventions (40,41) 
and the supplementation vitamin B (54).

Sensitivity analyses 

All included studies applied a sensitivity analysis, 
whereof eleven of twelve CEAs/CUAs use a probabilistic 
sensitivity analysis (PSA). Hence, the λ is varying in 
the assumption of the north-east quadrant and we 
want to give some insights towards the uncertainty of 
the studies. While the studies which identified ICERs 
at the cost-saving quadrant, nearly all ICER were 
plotted in the south-west quadrant (40, 41, 50, 53, 54). 
This implies that the estimations are quite robust. The 
estimated probabilities from the studies with an ICER in 
the north-east quadrant show different results. Diabetes 

intervention (53) and the polyunsaturated fatty acids 
(51) show robust non-cost-effective results, Kato et al. 
showed that based on a λ of 42,757.26 EUR per QALY the 
physical exercises may be cost-effective as well. Also, all 
multidomain interventions showed robust cost-effective 
results with an ICER under λ of 25,000 EUR per QALY 
(40, 41, 50–53). 

Discussion
Complementary to Walsh et al. (2022) and the 

Cochrane Reviews (11, 57) we found that the (cost)
effectiveness for physical interventions is given for people 
at risk but has inconclusive evidence for people with 
(pre)symptomatic dementia. Also, our results are in line 
with the broader study of Walsh et al. (2022) which found 
a cost-saving tendency by reducing the risk factors in 
a healthy population. Coming closer to prodromal or 
clinical relevant states of dementia, the interventions 
of reducing risk factors and behavioral lifestyle change 
became less (cost)effective (23, 58). While one paper 
of the review reveals that the more the risk comes to 
a prodromal state, the more cost-effective prevention 
strategies are, we cannot confirm this result with evidence 
from our systematic review (40, 58, 59). Compared to 
CEAs in interventions at prodromal state, the intervention 
for People at risk is clearly cost-effective, whereof studies 
at population with already mild cognitive impairment 
did not reach cost-effectiveness even at higher WTP-
thresholds (23, 51–53).

Beside this, the program focus is also crucial. We could 
verify the assumptions of Rosenberg et al. (2020) that 
multimodal interventions are likely to be cost-saving, 
where single interventions tend to be cost-effective  (60). 
Our studies showed that, the effectiveness of a prevention 
program drives the ICER more than the cost side. Here, 
our results are verifying Walsh et al. (2022), which also 
conclude a tendency of cost-effectiveness for physical 
exercise interventions but is also in favor for multidomain 
interventions. An explanation may be that targeting more 
than one risk factor may have synergizing effects (11). 
Likewise, Breeze et al. (2020) and Lin et al. (2014) this 
review showed that dementia prevention is cost-saving 
when the population is clearly defined as ‘people at 
risk’ with the aim to prevent from the prodromal state. 
Nonetheless, the definition of People at risk must be 
clearly specified in current economic studies. 

This insight may be more relevant under the conditions 
of prevention at the prodromal state (screening), than 
under the risk-factor approach (prevention) (61). Here, 
this review is in line with the guideline of the National 
Institute for Health and Care Excellence (35) and the 
WHO position paper for brain health (10). This implies 
a core message for further economic evaluation of 
prevention of dementia: Focusing on primary prevention, 
the focus should be on ‘people at risk for developing 
dementia’ by using valid instruments like the CAIDE risk 
score. 
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From an economic perspective we also want to stress 
that the Willingness-to-pay threshold must be clarified 
as well, hence, we found that the assumptions of λ are 
also varying on a broad extend in different countries and 
may be higher for aged cohorts and higher severity of 
the disease (62). This makes the interpretation of ICERs 
in the north-east quadrant complicated, also because the 
stated λ for the US seems to be double from European 
conditions (47, 63).

Unfortunately, the studies address mostly aging 
populations and include people above 60 years of age. 
But we also stress that cost-effectiveness of interventions 
is related to the age of the target population (18). Nearly 
all included studies focus on people above 60 years of 
age. Specific towards younger cohorts Mukadam et al. 
(2020) and Breeze et al. (2020) showed that prevention 
at middle-age may be also have some high cost-saving 
potential. These results are in line with the econometric 
analysis of Baal et al. (2016) and the Cochrane Review 
(11) on the effectiveness of multidomain interventions. 
This may be crucial to focus either on the people at risk in 
aged populations or focus on the general reduction of risk 
factors in a healthy population at middle-age (11, 21, 57). 
A general prevention strategy over the entire life course 
seem not appropriate and a well-timed intervention or 
reduction of risk factors may be indicated for effective 
prevention programs (11). But some evidence is that 
for both populations, the cost-saving potential is at the 
primary prevention of dementia and not on mitigation 
of a prodromal state (64). Defining the target group with 
the best-evidence guidelines, e.g., NICE (2015), LANCET-
Commission on Dementia prevention (12), or the WHO 
guideline (8), would help to increase the validity of the 
economic evidence. 

Limitations

This review showed indeed some heterogeneity in 
focus of the intervention, which limits the possibility 
of reporting results in more detail. Hence, results of all 
programs showed a tendency for multimodal prevention 
programs. Based on the critical appraisal by Hafdi, et al. 
(2021) nearly all included studies have some performance 
bias due to missing blinding. Other insights for further 
health economic research for good CEA may be that 
the people at risk should be defined consistent via a 
standardized risk assessment (for example CAIDE). 
Some other limitation of the included studies is a strong 
overlapping in authors of the included studies. Even if 
this overlapping may consider a bias, the methodological 
differences, manly based of different data sources 
weaken the issue of reporting bias. Nonetheless, further 
systematic reviews should take this issue into account. 
Language restrictions in the screening process may also 
constraining the results, but from the current state of the 
art literature and using different databases, this seems to 
be some minor limitation of this review.

Conclusion 

This review resulted in three main findings: (i) 
Prevention programs for preventing people at risk 
from developing dementia can be cost-effective and 
cost-saving, (ii) multimodal prevention interventions 
could be cost saving when the risk factors are defined 
alongside the evidence from WHO and LANCET, and 
(iii) there are some indications that life-style prevention 
in middle-age may be a good strategy for cost-effective 
prevention strategies. Therefore, further CEA specialized 
on prevention in middle-aged cohorts may be indicated. 
Like the Cochrane Review by Hafdi et al. (2021) conclude 
the right time for intervention seems to be essential for 
effectiveness of prevention and this was also found 
for cost-effectiveness in this review. Concluding cost-
effectiveness and even cost-saving potential due to 
multidomain interventions for prevention of dementia 
must be supported by further research and high-
quality economic evaluations alongside good designed 
multicenter RCTs. The results of this scoping review 
highlight the cost-saving potential of preventive dementia 
measures if they are targeting people at risk but not 
people who are already showing mild symptoms and if 
the target population is clearly defined and addressed. 
Consequently, preventive dementia measures seem 
to be a feasible way to reduce the burden of predicted 
increasing costs of dementia. 
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