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Executive summary 

Description of the intervention  

Antipsychotic drugs or neuroleptics are often used to treat the behavioural and psychological 
symptoms of dementia (BPSD) despite an increasing evidence of potential harms associated 
with the use of these drugs. Nevertheless, between 20% and 50% of dementia patients are still 
being prescribed neuroleptics, whereas those living in nursing homes have significantly greater 
rates compared with those individuals living in the community.  

The Therapeutic Guideline (TG) for treatment of BPSD was created by a multidiscipliary team in 
the region to reduce the number of neuroleptics in nursing home patients with dementia. 
Patients from 7 nursing homes in Arenys de Mar (Barcelona, Spain) participated in the study, 
where their family physician and primary care pharmacist conducted a medication review and 
elaborated a therapeutic plan (TP) per patient based on the guideline. The TP focused on 
alternatives to drugs for the management of BPSD, leading to a reduction in the prescription of 
neuroleptics. 

Model input 

Defining the health states and the transition probabilities 

The 3-state Markov model in MAFEIP has been with the baseline health state describing 
patients without dementia, the deteriorated health state describing patients with dementia, 
and the death state. The project has combined data from the nursing homes as well as collected 
data from external sources to populate the model with values for transition probabilities and 
relative risk for mortality. Incidence rates were derived from data on dementia prevalence in 
institutionalised patients in Spain (reported to be 40%). Moreover, estimates on mortality rates 
were derived from the findings of the DART-AD1 clinical trial that reported higher survival rates 
in patients who were given placebo drugs instead of neuroleptics. 

Computing the costs 

Cost estimates based on literature, the eSalud2 database and expert opinion describe the 
average healthcare costs per dementia patient per year as approximately within the range of € 
3,596.88 and € 5,130.90. These are direct costs which include medical visits, hospital care, 
medical tests and exams and drugs given, among others.  

Healthcare costs of patients using the intervention were calculated more specifically, through a 
medication review that compares drug-related costs of the patients taken before, during, and 
after the use of the intervention.  

Intervention cost estimates were based on the time spent by the physician, pharmacist, and/or 
nurse with the patients.  

                                                           
1
 Ballard C, Lana MM, Theodoulou M, Douglas S, McShane R, Jacoby R, et al. (2008) A Randomised, Blinded, Placebo-Controlled Trial 

in Dementia Patients Continuing or Stopping Neuroleptics (The DART-AD Trial). PLoS Med 5(4): e76. 
https://doi.org/10.1371/journal.pmed.0050076 
2
 Base de datos de costes sanitarios españoles: eSalud [Internet]. Barcelona: Oblikue Consulting, S.L. 2007. Available on 

[http://www.oblikue.com/bddcostes/] 
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Utility 

The project has not focused on utility calculations, but uses some secondary sources to provide 
general and averaged estimations3. Utility values of the baseline group describe collected data 
on Health-related Quality of Life (HR-QoL) for people from the same country of the same age 
group who do not have dementia. Since the intervention has been shown to have an impact on 
mortality rates rather than HR-QoL, utility values for the control group and intervention group 
are similar.  

 Utility 

Control 
Baseline 0.70 

Deteriorated 0.27 

Intervention 
Baseline 0.70 

Deteriorated 0.27 

Model output 

The tool has calculated the incremental cost-effectiveness ratio (ICER) of the intervention, 
showing it to be “dominant”, which means that the intervention is better (more effective) and 
cheaper than the current (standard) care. The ICER as illustrated by the blue dot in the Figure 
below is in the lower right quadrant, which describes an intervention that is always accepted 
even with the lowest given Willingness to Pay (WTP) Threshold value (€ 15,000).  

 

  

                                                           
3
 López-Bastida, J. y cols. (2006). Social-economic costs and quality of life of Alzheimer disease in the Canary Islands, Spain. 

Neurology 2006;67:2186-2191 
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1. Description of the intervention  

Antipsychotic drugs or neuroleptics are often used to treat the behavioural and psychological 
symptoms of dementia (BPSD), despite their association with severe side effects. There is an 
increasing evidence of potential harms associated with the use of these drugs in people with 
dementia, and guidelines increasingly recommend restricting their use. Yet the prevalence of 
prescription rates of neuroleptics among individuals with dementia remain, and they vary 
between 20% and 50% whereas nursing homes (NH) have significantly greater rates compared 
with those individuals living in the community.  

The Therapeutic Guideline (TG) for treatment of behavioural and psychological symptoms of 
dementia (BPSD) was created by a multidiscipliary team (primary care, neurologist and 
geriatricians) in order to reduce the number of neuroleptics in nursing home patients with 
dementia. The family physician and a primary care pharmacist conducted a medication review 
and elaborated a therapeutic plan (TP) per patient based on the guideline and focused on 
alternatives to drugs for the management of BPSD. The TP was delivered to NH staff in a 
personalized interview. Patients included in the study were residents of 7 nursing homes in 
Arenys de Mar (Barcelona, Spain; total of 606 residents and 40% dementia prevalence) that 
have dementia and have been prescribed 1 or more neuroleptics for at least 3 months.  

The number of neuroleptics prescribed to patients before and after the intervention were 
recorded. Results show that with the TP, the total number of neuroleptics prescribed to the 
patients has been reduced, which in turn, has produced an impact on mortality rates and costs.  
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2. Model input 

2.1. Defining the health states and the transition probabilities 

The use case takes into account the three-state Markov model as reflected in the figure below. 

 

Each health state describes institutionalised patients between 65 to 90 years old, whereas 
baseline health describes patients without dementia and deteriorated state describes patients 
with dementia. Records show that dementia prevalence of institutionalised patients in Spain 
amounts to 40%. This is adopted as the incidence rate for both control group and intervention 
group, since the intervention does not focus on reducing the incidence rate of dementia and 
therefore does not affect it. In this use case, it was assumed that patients cannot completely 
recover once they already have dementia, and thus recovery rates were set to 0.  

Table 1. Transition probabilities 
 

Incidence rate Recovery rate 

Intervention group 40 0 

Control group 40 0 

Estimates on mortality rates were derived from the findings of the DART-AD4 clinical trial that 
reported higher survival rates in patients who were given placebo drugs instead of neuroleptics. 
Based on the clinical trial, cumulative probability of survival in 12 months was 70% in the control 
group (those who had continued treatment with neuroleptics) versus 77% in the intervention 
group (those who were given placebos). Moreover, results from the clinical trial show that there 
were more pronounced differences between groups after longer time points e.g. at 24 months, 
survival rate was 46% versus 71% and at 36 months, survival rate was 30% versus 59%. The 
mortality rates were derived first by calculating the mean of all survival rates given (49% versus 
69% or 0.49 versus 0.69) and then by subtracting the mean survival rates from 1 (Calculated 
mortality rate: 0.51 versus 0.31).  

The MAFEIP tool uses another measure for estimating the mortality in a certain population: the 
relative risk of mortality (RR). This is calculated by comparing (dividing) the mortality rates in the 

                                                           
4
 Ballard C, Lana MM, Theodoulou M, Douglas S, McShane R, Jacoby R, et al. (2008) A Randomised, Blinded, Placebo-Controlled Trial 

in Dementia Patients Continuing or Stopping Neuroleptics (The DART-AD Trial). PLoS Med 5(4): e76. 
https://doi.org/10.1371/journal.pmed.0050076 
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given use case by the mortality in a reference condition. In this particular use case, the 
reference condition considers the age-dependent all-cause mortality in the population of Spain 
given by the Human Mortality Database.  

RR values of this use case are summarized in the Table below. 

Table 2. Relative risks of mortality 
 

Baseline Health Deteriorated Health 

Intervention group 1 1.31 

Control group 1 1.51 

As shown in the table, those in the baseline health state have an RR = 1. This is the default value 
and it prompts the tool to simply use data that is stored in the Human Mortality Database.  

On the other hand, those in the deteriorated health state were given an RR that is greater than 
1. Choosing a value that is RR>1 would lead to the tool interpreting this as excess mortality to 
be added to the existing data from the Human Mortality Database (i.e. mortality rate from 
database + excess mortality from use of neuroleptics). 

For those in the deteriorated health state, the mortality rates calculated previously, 0.51 and 
0.31, are added to 1 (shown in the Table above). The table shows that among all patient groups, 
those who have dementia (deteriorated state) and have been given neuroleptics (control group) 
have the highest mortality rate (1.51 is higher than baseline and higher than the intervention 
group). 

2.2. Computing the costs 

Intervention cost estimates were based on the time spent by the physician, pharmacist, and/or 
nurse with the patients. The total amount of intervention costs that were calculated from e.g. 
the staff spending 30 minutes per patient according to the therapeutic plan amounts to € 
11,654.40 in total or € 48.56 per patient. Since the patient does not have to pay for the 
therapeutic guideline itself before using it, the intervention one-off costs were left at 0 (Table 
3).  

Table 3. Intervention costs and healthcare and societal costs 

Cost estimates based on literature, the eSalud database and expert opinion describe the 
average healthcare costs per dementia patient per year as approximately within the range of € 
3,596.88 and € 5,130.90. These are direct costs which include medical visits, hospital care, 
medical tests and exams and drugs given, among others. An example of such costs is found in 
the table below, adopted from social-economic studies of Alzheimer disease and vascular 
dementia patients based in Spain56. These are only selected examples of possible costs of a 
dementia patient. Caregiver costs have not been included. 

                                                           
5
 López-Bastida, J. y cols. (2006). Social-economic costs and quality of life of Alzheimer disease in the Canary Islands, Spain. 

Neurology 2006;67:2186-2191 
6
 Sicras, A. y cols. (2005). Prevalence, Resource Utilization and Costs of Vascular Dementia Compared to Alzheimer's Dementia in a 

Population Setting. Dement Geriatr Cogn Disord 2005;19:305-315 

Intervention one-off costs (per patient)  

Intervention one-off costs (per patient) 0 

Intervention recurrent costs (per patient and year) 48.56 

TOTAL 48.56 
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Table 4. Sample annual healthcare and societal costs per dementia patient taken from 
literature 

Sample Healthcare costs (direct costs) in EUR in different areas in Spain 

Hospital care 619 1,706 1,687 

Medical visits (public 
and private) 

247 237 349 

Medical tests and 
examinations 

131 139 176 

Emergencies 68 - - 

Nursing home care 67 - - 

Orthopedic devices 231 - - 

Health care transport 62 13 264 

Drugs 1,836 771 833 

However, for this use case, the intervention specifically aimed to reduce the amount of 
neuroleptic drugs given to patients. A study on the costs of this intervention comprised a 
medication review that compared drug-related costs of the patients taken before, during, and 
after the use of the intervention. For this reason, only drug-related costs were considered in the 
MAFEIP tool. All other costs are considered constants. The table below summarises the results 
of the medication review. 

Table 5. Calculated drug-related costs before and after the intervention 
Before the intervention 1 month after the intervention 6 months after the intervention 

€ 2,265.68 € 1,720.77 € 1,539.90 

These are transferred to the MAFEIP tool as follows (Table below): 

Table 6. Healthcare and Societal costs (drug-related) as MAFEIP input 
 Control Group Intervention Group 

Healthcare costs baseline health 0 0 

Societal costs baseline health 0 0 

Healthcare costs deteriorated 
health 

€ 2,266 € 1,630 

Societal costs deteriorated health € 2,266 € 1,630 

As shown in the Table above, baseline health costs were left to 0 since the intervention only 
focuses on patients that are already in a deteriorated health state (they already have dementia). 
Since the use case focused on comparing costs related to drug use for instutionalised patients 
with dementia, additional societal costs such as travel costs for patients (e.g. if they live far 
away and have to drive to another city to be admitted to a hospital and costs of relatives acting 
as caretakers at home.) were not taken into account. Hence in this example, societal costs have 
the same amount as the healthcare costs. 

Costs of the intervention group were calculated by taking the mean of the costs taken after the 
intervention as shown in Table 5. 

2.3. Utility 

The project has not focused on utility calculations, but uses some secondary sources to provide 
general and averaged estimations7. Utility values of the baseline group describe collected data 

                                                           
7
 López-Bastida, J. y cols. (2006). Social-economic costs and quality of life of Alzheimer disease in the Canary Islands, Spain. 

Neurology 2006;67:2186-2191 
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on Health-related Quality of Life (HR-QoL) for people from the same country of the same age 
group who do not have dementia. Since the intervention has been shown to have an impact on 
mortality rates rather than HR-QoL, utility values for the control group and intervention group 
are similar.  

Table 7. Utility values 
 Utility 

Control 
Baseline 0.70 

Deteriorated 0.27 

Intervention 
Baseline 0.70 

Deteriorated 0.27 
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3. Model output 

The incremental costs by age are all below zero (negative) as shown in Figure 1 below. Having 
incremental cost results that are negative in value can be interpreted as “savings” that the 
intervention may provide, while having the results as positive in value can be interpreted as 
additional costs that intervention requires compared to standard care. The Figure below shows 
that the incremental costs by age are all negative in value, which implies that the intervention 
(having a therapeutic guideline and plan) is cheaper than standard care (continuing with 
neuroleptic prescriptions only). The graph below also shows the costs remain negative 
throughout the age range (65 years old to 90 years old), although the costs increase as age 
increases (depicted by upward curve).  

Figure 1. Incremental cost by age 

 

The graph on incremental effects by age (Figure below) shows how much QALYs each 
age group in the target group is able to benefit from if they were using the intervention. 
Since this use case did not focus an impact on QALYs, the values in the graph remain 
close to the value that was input in the previous section (2.3 Utility). The graph also 
illustrates that QALYs are lower at an older age. 

Figure 2. Incremental effects by age 
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The next Figures illustrate an extension of the previous results by showing a population-
level impact on costs and effects over a course of time (40 years). A sample population 
of 200 was chosen. 

Figure 3. Cumulative incremental cost 

 

Figure 4. Cumulative incremental effects 

 

The incremental cost-effectiveness ratio (ICER) takes into account both the possible incremental 
costs and the incremental effects that intervention may provide. In this example, the ICER is 
described as “dominant” and its exact value (depicted by the blue dot) is found in the lower-
right quadrant of the graph. Having an intervention that is “dominant” means that the 
intervention is better (more effective) and cheaper than the current (standard) care. A 
dominant intervention also means that the intervention is (always) accepted, and therefore 
possibly of value to interested investors. 

Moreover, the Willingness to Pay (WTP) threshold describes the maximum amount patients are 
willing to pay given a certain QALY. When the ICER is below the WTP, it means that the 
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intervention is cheaper than what patients are willing to pay for it (also making the intervention 
accepted). 

Figure 5. Cost-effectiveness plane  

 

The following figures (Figure 6, Figure 8) reflect the simulation results based on the transition 
probabilities identified earlier. The graphs below illustrate how likely a patient (from a certain 
age group and health state) will stay in either an alive state or will move towards the dead state. 
As shown in Table 2, mortality rates of patients without dementia (baseline health state) were 
set to the default value of 1. The tool then took age- and country-dependent, all-cause mortality 
rates from the Human Mortality Database.  

Figure 6. Patient flow through model states (Alive states) 

 

In order to better compare the effect of the intervention (therapeutic plan) vs. current care 

(neuroleptics) specifically for patients in the deteriorated state(with dementia), the plots 

describing the baseline health states were deselected (see Figure below). The graph shows that 

there are better chances of staying in an alive state when using the intervention rather than 

current care. 
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Figure 7.  Patient flow through model states (Alive states) 

 

The graph in the Figure below describes the probability of patients (per age group) to be in the 

dead state. The graph illustrates how patients using the intervention have lower chances of 

dying when compared to patients who would remain being given neuroleptics (described by 

“current care”).  

Figure 8. Patient flow through model states (Dead state) 
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4. Lessons learned  

This use case is a great example that shows other aspects of an accepted intervention, such as 
having an impact on mortality rates rather than QALYs.  

Areas of improvement include the following: 

 The section on healthcare and societal costs in the Model Input of the MAFEIP tool 
requires input for only integers, while other sections allow input with decimal places.  

 In this study, cost calculations of the intervention were done in different time points (1 
month and 6 months after the intervention). For this use case, the mean of the two was 
calculated to represent intervention costs. However, for other studies it might be useful 
to allow (optional) flexibility in the input of costs (e.g. after 1 month, after 6 months, 
after 12 months, after 24 months, etc.) 

 It has been noticed that throughout the Model Input, “control group” is the term used 
to describe patients from the study that have received current or standard care instead 
of the intervention. However, in the Model output, graphs are labelled with e.g. 
“deteriorated health state (current care)”. It would be of great help if labels may be 
modified, and would remain consistent throughout the tool usage. For example, being 
able to change “deteriorated state” into “with dementia” or being able to change the 
label “control group” into “received standard care” in order to have a Model Output 
graph in the end that is labelled with “patients with dementia, received standard care” 
instead of “deteriorated health state (current care).  

 It would be useful to have specific instructions on how to input mortality rates. In this 
use case, there were data on mortality rates only for the deteriorated health state. 
Since the MAFEIP tool works with RR instead of direct mortality rates, it is helpful to 
know whether simply adding the mortality rate to 1 is sufficient. This might also help in 
explaining the output whereas in this use case, data from the Human Mortality 
Database seemed to show the population dying approximately at the age of 75, yet 
graphs for the intervention showed different results a population that was still 
remaining in an alive state until the age of 99 despite having dementia. This may be 
confusing considering that in the Model Input, RR>1 for those in the deteriorated health 
state, which supposedly points to higher mortality. 

 


