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— Alzheimer's disease (AD) is a progressive, multifactorial neurodegenerative brain disorder. (1,2).
— AD is the most common cause of dementia affecting mainly people over the age of 65. However, the 
pathophysiology of the disease initiates decades before the onset of the first symptoms. (3,4).
— The progressive cognitive decline compromises patients’ behavior and daily living skills with 
substantial humanistic and economic burden. (5).
— This study aimed to estimate the social costs and health losses associated with AD in patients aged ≥ 
65 years in mainland Portugal during 2018.

BACKGOUND AND OBJECTIVE:

— Burden of disease was measured as disability-adjusted life years (DALY), estimated as the sum of the 
Years of Life Lost (YLL) due to premature mortality and Years Lived with Disability (YLD) (Figure 1). (6)
— YLL were calculated from the number of deaths multiplied by a global standard life expectancy at the 
age of death. (6)
— Given the under reporting of AD as a cause of death on official certificates it was necessary to estimate 
AD attributable deaths for which other cause was reported on official certificates. (7–11)
— To attain that, a population-attributable fraction (PAF) was estimated according to the hazard ratios (HR) 
reported by Stokes et al. (9) and the prevalence of dementia amongst those who died (using Portuguese 
Diagnosis Related Groups [DRG] microdata as a proxy for the general population). This was further adjusted 
considering the ratio between AD cases and any specified dementia cases amongst inpatient deaths.

METHODS AND INPUTS:
Burden of disease
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— Disease burden sums up 122,643 DALY: 76,709 YLL due to 7,538 premature deaths and 45,754 
YLD arising from people living with the disease. Therefore, 63% of disease burden is caused by 
premature deaths (Figure 2).
— Direct medical costs amount to €219 million (including €166 million for outpatient care, €29 
million for inpatient care and €24 million for drugs) (Table 3 and Figure 3). 

CONCLUSIONS:
AD has a major socioeconomic impact, being responsible 
for 7% of the total YLL estimated for mainland Portugal. 
The total estimated cost reached €2 billion in 2018, 
equivalent to 1% of the Portuguese GDP.
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Costs
— Cost of illness was estimated using a societal perspective and a prevalence-based approach.
— Total costs included direct medical costs (inpatient and outpatient care and drugs) and direct 
non-medical costs (informal care, social care, mobility aids, personal care, home adaptations, and 
transportation).
— Indirect costs related with productivity loss were not included as it was assumed that the majority of 
the ≥ 65 Portuguese population does not have any professional activity. 
— Inpatient costs were estimated using the DRG 2018 database covering National Health Service (NHS) 
hospitals.
— Outpatient resource use (including diagnostic and patient’s follow-up, rehabilitation, psychotherapy, 
and cognitive intervention) were estimated according to experts’ opinion. Unit costs were based on 
official NHS tariffs.
— Drug costs were estimated using national sales data for dementia and data from a convenience 
sample for co-medication related to Behavioral and Psychological Symptoms of Dementia (BPSD) 
provided by Centro de Estudos e Avaliação em Saúde (CEFAR).
— Mobility aids, personal care and home adaptations were estimated according to data from Freitas 2019. (14)
— Social care includes costs with residential structures and in-home care. Costs were estimated according 
to data from multiple Portuguese social sector reports and national legislation. (15–19)
— The proportion of patients relying on informal care was based on data from RNCCI 2019 report (15), 
being the time spent by caregivers valued according to the minimum wage. (20)
— Transportation for each visit, rehabilitation treatments, psychotherapy and cognitive intervention, 
and day center was also considered and valued according to Portuguese data. (21)

RESULTS:
— Prevalence of AD was estimated at 143,334 elderly patients in 2018 (7% of the population with ≥ 65 
years) in Portugal mainland (Table2).
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Figure 1. DALY diagram.

Source:https://publichealthmatters.blog.gov.uk/2015/09
/15/gbd-compare-a-new-data-tool-for-professionals/

Table 1. Disability weights and distribution per dementia stage.

Source: *adapted from Nichols et al., 2019 (7); ** Experts’ panel (N=7).

Source: Authors’ estimation.

Table 2. Prevalence of AD per dementia stage.

*Not including pharmacological treatment.
For patients diagnosed in 2018 it was assumed a 3-month duration for diagnosis and 
9-month duration for follow-up and other outpatient costs. Source: Authors’ estimation.

Table 3. Total costs attributable to AD (2018).

Direct medical costs (11%):
 A. Inpatient care: 13%
 B. Outpatient care: 87%
Direct non-medical costs (89%):
 C. Mobility aids: 1%
 D. Home adaptations: 2%
 E. Transportation: 2%
 F. Personal care: 4%
 G. Social care: 31%
 H. Informal care: 60%

Figure 3. Distribution of direct 
medical and non-medical costs.

Figure 2. DALY attributable to AD 
in mainland Portugal in 2018.
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— YLD were computed as the number of cases of 
AD multiplied by an estimated disability weight 
based on the AD and other dementias GBD Study 
(Table 1). (12)
— Prevalence of AD was estimated from the 
prevalence of dementia reported by 
Gonçalves-Pereira et al. that employed the 10/66 
Dementia Research Group algorithm. It was 
considered that AD accounts for 69,4% of all 
dementia cases. (13)

— Non-medical direct costs totaled 1.8 billion (including €1.1 billion attributed to informal care, 
€551 million for social care, €122 million for mobility aids, personal care and home adaptations, 
and €40 million for transportation costs) (Table 3 and Figure 3). 
— The total estimated cost amounted to €2 billion in 2018.


