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sectional study
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Atopic dermatitis (AD) is a chronic inflammatory skin condition that significantly impacts patients’
quality of life and imposes substantial economic burdens due to direct medical costs and indirect costs
such as absenteeism and loss of productivity. This study aimed to quantify the economic impact of

AD in Portugal. A cross-sectional study was conducted on AD-diagnosed Portuguese residents using

a 70-question survey, distributed between June 2019 and January 2020, including DLQI, EQ-5D, and
VAS scales, to assess AD’s 12 months impact. Statistical analysis included univariate and bivariate
methods with post-stratification by disease severity. Findings revealed a mean DLQI score of 9.4 and

a 24% productivity loss equating to 50 workdays annually. The economic impact calculated from the
participation in the labor market totaled €1.477 million, including €43 million from absenteeism,
€1.295 million from presenteeism, and €139 million of missed days by family members. The economic
value of time spent treating the disease amounts to €311 million. The total annual cost of treating the
disease is shared between the NHS (€218 million) and the patient out-of-pocket cost (€800 million).
These results highlight AD’s significant economic burden in Portugal, underscoring the need for
comprehensive strategies to improve disease management, access to dermatological care, and quality
of life. This study emphasizes the importance of investing in AD health services and promoting access
to effective treatments to achieve economic and societal benefits.
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Atopic dermatitis (AD), also known as eczema, is the most common chronic inflammatory skin disease affecting
both infants and adults, with approximately 80% of cases beginning in infancy or childhood!. Its manifestation
is particularly diverse, with symptoms including sensitive, dry skin, eczematous lesions, and intense itching, all
of which have a significant impact on patients” quality of life**. AD has a strong heritability component and is
associated with other atopic disorders such as food allergy, asthma, and allergic rhinitis, and it frequently marks
the beginning of the “atopic march” that leads to later allergic conditions®”.

While its exact cause remains unknown, a combination of skin barrier defects, environmental and infectious
agents, and immunological dysregulation seem to contribute to AD manifestations®. Its treatment typically
involves a complex multimodal approach that targets both skin barrier restoration and immunological
dysregulation, highlighting the importance of effective and accessible approaches to alleviate symptoms and
improve overall health of those who suffer from these disease!>.

Over the past three decades, there has been a notable increase in AD prevalence, presenting a substantial
challenge for healthcare systems worldwide?. According to the Global Report on Atopic Dermatitis 2022, AD
affects approximately 20% of children and 10% of adults’. The burden of this disease ranks 15th globally for non-
fatal diseases and first for skin diseases based on disability-adjusted life years (DALYs)”8. In Europe, AD affects
8.4-18.6% of children and adolescents and 4.4% of people over the age of 187, which is consistent with Portugal’s
reality, where the prevalence of AD in the adult population is also reported to be around 4.4%°.

Beyond the physical implications of the disease, AD has a substantial impact on patients’ emotional and
psychological well-being, often called humanistic burden!®-!2. The visible symptoms of AD, along with stigma
and itching, worsen the condition, causing social isolation and discomfort, ultimately contributing to unfavorable
psychosocial repercussions®*. In turn, emotional factors, stress, and sleep deprivation are also reported triggers
for AD symptoms, potentially leading to decreased work/school productivity and increased absenteeism®7:11,
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Moreover, the significant economic burden of AD cannot be overlooked. The annual costs per patient can
range from €1572 to €6993 in some European countries per year'>!4. However, these expenses seem to vary
depending on the health system used, the severity of the disease and how it is managed”:'>!°. The overall annual
costs of adult moderate-to-severe AD in Europe is estimated to be €30 billion!!. These costs include both direct
costs, such as expenses for medications, medical consultations, and complementary treatments, and indirect
costs due to presenteeism, absenteeism and loss of work!!,

When socioeconomic differences are considered, these impacts become even more complex®!”:18, These
differences significantly influence access to appropriate healthcare, exposure to environmental triggers, and
access to preventative and self-care education®.

The global socioeconomic impact of AD is a noticeable public health issue that requires attention given
the substantial and increasing burden it represents on both patients and the economy®!171% Tt is therefore
necessary to recognize AD as a significant health problem and to raise awareness among policymakers, health
professionals and payers of its long-term financial and humanistic implications. Although the impact of this
disease on health and quality of life has been gaining growing interest, there is clearly a lack of research about its
economic impacts?*-2. In particular, these economic effects have been mostly unknown in Portugal.

Hence, conducting comprehensive economic analyses is crucial for assessing the impact of AD on the
labor market and society. These analyses facilitate the development of health policies and optimizing resource
allocation, enabling stakeholders to make well-informed decisions?'. By addressing the evident gap in the
Portuguese context about this subject, this research not only provides valuable local insights but also establishes
a benchmark for Europe and beyond. This paper, therefore, focuses on quantifying the economic impact of AD
on patients and society within Portugal.

Results

Demographic characterization of the study population

A total of 204 valid questionnaire responses were collected, with a mean age of 31 years old and a proportion of
64% of females. The sociodemographic characteristics of the participants, categorized by self-reported disease
severity, are presented in Table 1.

Dermatology life quality index—DLQlI

73% of participants scored 6 or higher on DLQI, with 36% scoring above 10, resulting in an average score of
9.4. The average score was 6.6 for light cases, 12.3 for moderate and 18.7 for severe forms of the disease, with
statistically significant severity effect over DLQI (Pr>F <0.001).

‘ Mild ‘ Moderate ‘ Severe ‘ Overall
Gender
Female 75% | 52% 50% 64%
Male/other 25% | 48% 50% 36%
Age intervals
<25 years old 33% | 27% 44% 31%
25-44 years old 55% | 62% 49% 58%
45 years old or more 12% | 11% 6% 11%
Education
No studies/Illiterate 0% 1% 1% 1%
Elementary School or less | 11% | 10% 8% 11%
High School 11% |21% 30% 16%
Higher Education 78% | 67% 56% 73%
Other 0% 1% 5% 1%
Civil Status
Single 33% | 61% 69% 46%
Married 67% | 22% 15% 46%
Civil Union 0% 14% 15% 7%
Divorced 0% | 3% 1% 1%
Widow(er) 0% 0% 0% 0%
Severity of disease
Mild - - - 54%
Moderate - - - 43%
Severe - - - 3%

Table 1. Sociodemographic characteristics of AD patients by disease severity. This table presents the
sociodemographic characteristics of AD patients, categorized by self-reported disease severity (mild, moderate,
severe).
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Employment situation
Around 64% of respondents are employed, and 13% missed at least one working day in the previous year due to
AD. Mean number of missed working days is 2.

The impact of AD on productivity and absenteeism varies significantly with disease severity. In severe cases,
productivity losses (presenteeism) reach 47.5%, equivalent to approximately 109 missed working days annually,
and 9 lost days due to absenteeism. Moderate cases show a productivity loss of 37.9%, corresponding to 87 missed
working days and 3 days of absenteeism. In contrast, mild cases demonstrate much lower productivity losses at
11.1% (about 26 days lost) and minimal absenteeism (1.5 days annually). Globally, AD leads to a productivity loss
of 23.1% across all severities, translating to approximately 53 missed working days annually and an absenteeism
of 2.3 days (Table 2). It is noticeable that at any severity level the impact of AD on productivity is significantly
larger than the one on absenteeism.

The economic burden of AD in Portugal, considering absenteeism and productivity losses at an estimated
daily work cost of €79, could amount to €43 million, with productivity losses alone contributing €1.295 million
(Fig. 1). Severe cases represent the greatest share of this burden due to their disproportionately higher productivity
losses (Table 2).

AD also significantly impacts students and families. Students with severe AD miss an average of 4 school
days annually, while those with moderate AD miss around 3 days. Family members providing support for
individuals with severe AD experience an average of 4 days of absenteeism, adding to the indirect economic
burden. Collectively, these additional costs of family members contribute to an additional economic impact of
€139 million annually (Fig. 1). These findings highlight the substantial individual, social, and economic burdens
of AD, particularly in severe cases (Table 2).

As a result, considering an estimated prevalence of 440.000 patients with AD in Portugal®*, the annual
economic impact measured through the participation in labor market is €1.477 million through wages.
Considering the relationship between productivity and cost of work, i.e. potential loss of added value due to the
missed working days, the economic impact of the disease thorough the labor market amounts to €2.216 million
(Fig. 1).

Healthcare systems

Public sector - NHS

It was estimated that 39% of the population used the NHS to treat their AD. Of these, 93% scheduled
appointments, while only 16% used emergency care (Table 3).Scheduled appointments were predominantly
with general practitioners (74%), followed by dermatologists (60%) and allergists (25%). The average waiting
time for dermatology appointments was 4 months, and for allergology appointments, it was 2 months (Table 3).
Scheduled appointments cost an average of €97 and take 9 h per year, whereas emergency appointments cost €18
and take about 4 h (including travel time) (Table 3).Overall, considering travel to healthcare facilities, patients
spent €163 on transportation expenses (Table 3).

Level of severity of Atopic Dermatitis | Variable Mean | Std. Dev.
Absentism 9.0 | 370.0
Produtivity loss (%) 47.5 250.2
Severe Produtivity loss (Days) 109.3 575.5
Missed School (Days) 4.2 72.2
Family Absentism (Days) 4.3 | 2789
Absentism 32 | 3975
Produtivity loss (%) 379 | 1165.0
Moderate Produtivity loss (Days) 87.1 |2679.5
Missed School (Days) 34 3129
Family Absentism (Days) 0.5 | 138.7
Absentism 1.5 | 660.9
Produtivity loss (%) 11.1 | 1941.2
Mild Produtivity loss (Days) 25.6 | 4464.8
Missed School (Days) 0.0 0.0
Family Absentism (Days) 0.0 0.0
Absentism 2.3 | 4159
Produtivity loss (%) 23.1 | 11443
Global Produtivity loss (Days) 53.2 | 2631.9
Missed School (Days) 24 201.8
Family Absentism (Days) 04 221.8

Table 2. Impact of AD severity on absenteeism, productivity loss, and family support. This table presents the
mean and standard deviation for absenteeism, productivity loss, missed school days, and family absenteeism
across AD severity levels (mild, moderate, severe) and overall. *Std. Dev: Standard Deviation.
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€43 million
Lost days
(Absenteeism) €139 million
Economic impact of
days missed by family
€1.295 million members
Lost days through
productivity

Total economic impact through wages:

€1.477 million

Total economic impact through added value of lost
work:

€2.216 million

Fig. 1. Annual economic impact of missed workdays due to Atopic Dermatitis (AD). This figure illustrates
the annual economic impact of lost workdays due to AD, encompassing costs attributed to absenteeism,
reduced productivity (presenteeism), and the involvement of family members. It summarizes the overall
economic impact through labor market participation in terms of wages, with additional consideration given to
productivity losses.

Private sector

The estimate of the proportion of patients that used the private health system to treat their AD is 50%. The main
reasons provided were “shorter waiting times” (86%), “convenience” (53%) and “choice of health professional”
(49%). Dermatology was the specialty most frequently accessed (94%), followed by allergology (22%). All
respondents using the private health system had doctor’s appointments and only 5% used emergency services
(Table 3). The yearly cost of these appointments was €165, with a total duration of 5 h per consultation (including
travel time). The cost with the use of emergency services is €33 per year and a time loss of just 2 h (Table 3).Travel
expenses for health services amount to €65 (Table 3).

Medicines and complementary treatments

The average cost out-of-pocket per year of these patients with medicines is €797. Additionally, patients report
significant costs with complementary therapies not classifiable and health products or services (e.g. Gloves,
special clothing, phototherapy, special detergent, bandages) leading to an average of €480 per per year (Fig. 3).

AD-related costs

The economic impact of time spent with AD is estimated to be €311 million per year. This estimate includes the
time spent in consultations and emergency care, both in the public and private sectors, as well as the hours spent
caring for AD every day, such as applying creams. On average, each patient dedicate approximately 267 h per
year (equivalent to 12 days) to managing AD (Fig. 2).

The yearly costs out-of-pocket per patient in health products and services is €1100. These costs include
consultations, emergencies, and medication, resulting in a total annual expenditure on AD of around
€488 million.

Considering additional expenses related to traveling and complementary therapies, the total expenditure per
patient amounts to €1818, leading to a total annual cost of €800 million (Fig. 3).

Furthermore, the NHSs estimated costs for AD are around €218 million per year, which includes consultations,
emergencies, and co-participation in medications (Fig. 4).

These findings offer valuable insights into the direct costs associated with health products and services for
the treatment of AD for patients and the NHS, estimated at around €706 million per year, being the balance of
the costs of 69% for the patient and 31% for the NHS. When including the additional costs with other products
and services the annual cost rises to €1.018 million, with an even more unbalanced distribution (79% for the
patient and 21% for the NHS). Contrary to what happens with other diseases, AD is clearly a disease where the
economic burden is mostly on the side of the patient. This is partially explained due to the significant use of
private sector and the cost of complementary treatments not supported by NHS.
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Private
Public Sector (NHS) | Sector
Characteristics Category % %
System usage Yes 39.3 49.6
No 60.7 50.4
Dermatology 60.0 94.1
Allergology 24.8 21.8
General Practice/Family Medicine | 73.8 7.8
Typg of consultation (medical Internal Medicine 1.2 1.2
specialty)
Nursing 2.8 0.2
Psychology/Psychiatry 3.7 1.4
Other 4.0 5.0
Mean
Dermatology 1.0 1.9
2;22?;1;1 nts Allergology 1.2 0.6
Number of yearly apointments per General Practice/Family Medicine | 1.6 0.3
medical specialty Internal Medicine 0.1 0.1
Nursing 0.1 0.0
Psychology/Psychiatry 0.1 0.2
Waiting time for the first dermatology consultation 4.1 months éiyés
Waiting time for the first allergology consultation 1.8 months aliz;s
Time spent (including travel time) (hours) 22 1.9
Consultations Costs (€) 97.1 164.7

Expenses for transportation to the health center/hospital (doctor’s

appointments, emergencies, treatments, surgeries) (€) 163.2 650

Yes 16.1 4.7
System usage

No 83.9 95.3

Mean
Hospital 1.9 times 1.4 times
Emergency care Type of emergency care used Primary care 0.6 times

Home emergency care 0 times 0.1 times
Time spent in emergency care (including travel time) (hours) 32 32
Cost per emergency visit (€) 18,4 70.7
Expenses for transportation to the health center/hospital (doctor’s 1632 65.0

appointments, emergencies, treatments, surgeries) (€)

Table 3. Comparison of healthcare usage and costs for atopic dermatitis (AD) in the public (NHS) and private
sectors. This table presents a comparison of healthcare usage and costs for atopic dermatitis (AD) patients in
the public (NHS) and private sectors, highlighting differences in system usage, consultation types, waiting
times, costs, and emergency care utilization.

Economic impact

The economic impact of the disease may be assessed under different perspectives. The impact obtained through
the participation in the labor market (absenteeism and presenteeism) was already established in €1.477 million.
Of course, there is an economic value that may be attributed to the degradation of health status and quality of
life that affects all patients independently of their level of participation in the labor market. We have assessed
this value using the yearly willing to pay, i.e. the yearly economic value that patients would be willing to spend
in order to avoid the disease and its symptoms. We have estimated an average willing to pay 3117 per patient,
leading to a total economic value of €1359 million.

Discussion

In this study, we have carried out an assessment of the economic burden of AD on patients and society, with
a specific focus on its impact on Portuguese labor market. The study reinforces that AD is a disease with a
significant impact on patients’ quality of life, affecting personal and professional lives, resulting in a substantial
economic repercussion for both the Public Healthcare System and the patients, but also to society in general.
This contradicts some general perceptions in society that tend to underestimate this disease?>~%’.

It is estimated that AD costs patients and the NHS approximately one thousand million Euros annually.
This value includes healthcare products and services (such as emergencies, appointments, and medications),
as well as travel expenses and complementary treatments. A significant portion of this cost is assumed entirely
by patients (€800 million). The impact of this chronic inflammatory skin disease on Portuguese society also
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9 hours 4 hours
Appointments CDJ Emergencies I{b

5 hours 2 hours
PRIVATE Appointments c[,b Emergencies c{}“x

"{}:' 267 hours caring for AD Economic value of
(applying creams, for example) €311 million in one
year!

Each patient spends an average of
287 hours (12 days)

per year due to AD

Through the marginal cost of patients' time.

Fig. 2. Time and Economic Burden of Atopic Dermatitis (AD) on Patients. This figure illustrates the
cumulative time spent by AD patients on healthcare appointments and personal care, contributing to

the total economic burden of the disease. Time invested includes 9 h for NHS appointments and 4 h for
emergency visits, and 5 h for appointments and 2 h for emergencies in the private sector, alongside 267 h
annually dedicated to managing AD at home (e.g., applying creams). Each patient spends an average of

287 h (equivalent to 12 days) per year on AD-related care. This time commitment translates to an estimated
economic impact of €311 million per year, calculated through the marginal cost of patients’ time.

€97 €18 €163
m Appointments EGJ Emergencies {'F,Travel expenses{'\:

€165 €33 €65
PRIVATE Appointments {’L') Emergencies ‘:,‘:’L"Travel expenses{':

€797 C{\P €480
Medications Complementary treatments

Each patient spends an €800 million spent
] averageof€1,818onAD [ on AD in one year.
per year.
L d

Fig. 3. Total costs of patients with Atopic Dermatitis (AD). This figure illustrates the comprehensive costs
associated with AD for patients. It includes expenses such as consultations, emergency care, travel to access
services in both public and private sectors, as well as costs for medications and complementary treatments.
Each patient bears annual costs of €1,818 for health products and services, contributing to a total annual
expenditure of €800 million.
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€38 million ED:' €4 million ':D:' €176 million
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- Each year, the NHS spends
] an averag.e of €2?8 million
on patients with AD.

Fig. 4. Total costs of National Health Service (NHS) with Atopic Dermatitis (AD). This figure illustrates the
comprehensive costs associated with AD for the NHS. It includes expenses such as consultations, emergency
care and co-participation in medications. NHS expenditures for AD are estimated at €218 million per year.

includes indirect costs related to absenteeism and loss of productivity, estimated at €1.477 million (when
including impacts to family members and friends). The prevalence of reduced productivity due to AD highlights
the hidden costs of presenteeism, despite the low rates of absenteeism recorded. These figures accentuate the
substantial impact that this disease has on both the economy and the well-being of those affected!>2%.

The total costs of AD are also the subject of analysis in other European studies on the burden of disease and
the cost of illness. For example, a German study reported annual costs (including treatment, complementary
therapies, travel costs and indirect costs) of €1,466 for mild AD and €5,229 for moderate to severe AD?%. On the
other hand, a Dutch cohort study revealed higher direct costs of €15,231%, and a French study found average
outlay costs of €462.1 for severe AD and €247.4 for moderate AD>!. In Spain, annual costs reached €9.3 million
of which 75.5% were health care costs and 24.5% non-health care costs (loss of productivity), which is consistent
with our result of 24% productivity loss'®. Likewise, the costs of a Hungarian study of €1,881 per patient per
year are also similar to ours?®. While our study’s average costs align with the European average, it's important
to recognize the specific nuances of each healthcare system when interpreting and comparing results, given the
variability in healthcare systems and general price levels across countries.

Disparities in waiting times and costs between public and private healthcare sectors exacerbate the issue.
Our findings suggest that individuals accessing public healthcare experience longer waits and higher financial
burdens compared to those utilizing private sector services. About 70% of respondents resort to the private
sector due to AD, citing shorter waiting times for appointments—eight times faster than in the NHS, particularly
in dermatology. These discrepancies highlight systemic issues within healthcare systems, including resource
distribution and access to specialized care®2. Access to care for AD patients is challenging due to the disorder’s
chronic nature and high healthcare needs?:**. AD patients often delay care due to costs and face longer hospital
stays?!. The introduction of expensive biologic treatments for severe cases could exacerbate access challenges
over time?!. Addressing these disparities is crucial to ensure equitable and timely access to dermatological
services, reducing delays in effective treatment, mitigating condition severity, and improving health and
economic outcomes®>4,

The cost burden to the patients is very significant (80%) when compared to NHS costs. These unbalanced
costs are surely tributary from the need the many patients feel to use the private systems due a lack of response
in the NHS, but also the need to purchase different products and services that are not considered P&S health and
do not have a public co-participation®>3°. Simultaneously, out-of-pocket costs can significantly affect household
budgets, varying depending on the patient’s insurance status and disease severity'+3"3,

Overall, AD imposes significant economic burdens in Portugal, requiring comprehensive strategies for
improved disease management, access to dermatological care, enhanced quality of life and work performance.

Strengths and limitations
One major limitation of this study is the sample size, which, while sufficient for estimating population
characteristics (average DLQI with 1.1 points accuracy at a 95% confidence level), could be inadequate for
accurately estimating characteristics with more than three categories. Another limitation is the use of a cross-
sectional design instead of a longitudinal one, which would better measure changes over time. Additionally, the
reliance on self-reported data, though mitigated by detailed definitions and a support line, is another limitation.
However, a key strength of this study is its detailed analysis of the economic and quality of life impacts of AD
on patients. By quantifying direct and indirect costs, including personal expenses, absenteeism, and productivity
loss, the study provides a comprehensive understanding of the financial burden of AD. This robust quantitative
approach supports arguments for policy changes and better resource allocation in healthcare. Moreover, these
findings offer valuable insights for future cost-effectiveness evaluations and contribute to the development of
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patient-centered policies aimed at reducing costs and improving quality of life—an area previously overlooked
in adult AD research in Portugal.

Implications of the results for clinical practice, policy, and future research

The disparities between public and private healthcare sectors, particularly the prolonged waiting times in the
public sector, exacerbate the financial and health burdens on patients. This calls for systemic improvements
in resource allocation, access to care, and the efficiency of the public healthcare system to ensure equitable
and timely treatment for all patients. Ensuring fair and equitable access to healthcare for patients with AD,
particularly dermatology consultations, is crucial regardless of the healthcare system used.

The reliance on private healthcare highlights a critical issue of inequity in healthcare access. Addressing these
disparities is crucial to ensure all patients have fair access to necessary dermatological services, thereby reducing
delays in treatment and improving health outcomes. AD imposes a substantial economic burden, with direct and
indirect costs estimated to exceed one thousand million Euros annually. The significant personal expenditure
(€800 million) and the extensive costs related to absenteeism and loss of productivity (€1.477 billion) found in
this study highlight the extensive financial strain on patients and society. Comprehensive strategies to manage
and mitigate these costs effectively are necessary, emphasizes the need to invest in preventative measures, allocate
resources and implement effective treatments to mitigate its impact on health systems and the economy.

The study also emphasizes the significant impact of AD on patients’ quality of life, affecting both personal
and professional aspects. The hidden costs of presenteeism, despite low absenteeism rates, highlight the need for
supportive workplace policies and interventions to maintain productivity and minimize the disease’s impact on
work performance. The positive ROI from treating AD, as indicated by the societal perspective, reinforces the
importance of viewing healthcare expenditures not just as costs but as investments with significant returns in
terms of improved health and economic productivity.

These findings provide a strong basis for advocating for policy changes and healthcare reforms aimed at better
managing AD. Policies should focus on reducing patient out-of-pocket expenses, improving public healthcare
response times, and enhancing overall access to care.

For future research, there is potential to expand the study to focus on pediatric patients and explore the
economic value of successful therapeutic strategies. Following up with alongitudinal sample could validate results
and provide insights into successful management pathways. Extending the research to other dermatological
diseases with significant impacts would broaden the understanding of their economic and quality of life impacts.

Methods

Study design, study population and questionnaire

We conducted a cross-sectional study with a quantitative approach. The questionnaire was distributed between
June 2019 and January 2020, both in print and online, targeting Portuguese residents diagnosed with AD. The
study only included patients (adults and non-adults) diagnosed by a medical specialist. The sample was collected
from the database of patients registered with the National Atopic Dermatitis Association (ADERMAP), and
patients were encouraged to share the questionnaire with others. Data were also collected through a sample of
dermatologists that disseminated the questionnaire.

To assess the self-reported impacts of AD on affected patients, we developed a 70-question survey comprising
seven main themes with “sub-questions” covering the following topics: sociodemographic characteristics,
disease characterization, daily life impact, employment situation, healthcare system (public and private sectors)
and treatment strategy.

The rating instruments were developed in collaboration with AD medical specialists and incorporated
metrics validated in previous studies, including the Dermatology Life Quality Index—DLQI*’ and EQ-5D*
scales, along with the Visual Analog Scale (VAS), all previously validated in Portuguese*"*2. Patients answered
considering the previous 12 months.

The questionnaire was pre-tested in a convenience sample of 20 AD medical specialists from Portuguese
Society of Dermatology and Venerology (SPDV). Accordingly, the changes suggested by the experts were
incorporated to improve the clarity and validity of the survey questions.

In order to increase response rate and mitigate possible non-response bias the data collection used up to 3
callbacks to non-responds.

Respondents were informed about the context and objectives of the study and were asked to provide
voluntarily consent for their participation. Informed consent was obtained from all subjects and/or their legal
guardian(s).

This research was approved by NOVA IMS ethical committee. All methods used in this research are in line
with relevant guidelines and regulations, particularly the ethical principles in the declaration of Helsinki.

For the purposes of this economic analysis, this article will focus solely on questionnaire topics relating to
employment situation, as well as different types of costs and economic impacts of the disease.

Data sources

The National Statistics Institute (INE) provided official data on the economic worth of working days. Costs for
the Portuguese National Health Service (NHS) (public sector) were derived from official data provided by the
Central Administration of the Health System (ACSS). The average cost of medicines was determined using data
from the National Institute of Pharmacy and Medicines (INFARMED) and recommended dosages provided by
specialists. Additional data was self-reported by respondents.
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Data analysis

Univariate and bivariate analysis consisting in estimates of central tendency measures and frequency distribution
for key variables was performed. Estimation weights were based on post-stratification by disease severity. All
continuous variables were expressed using means, while categorical variables were expressed using proportions.
Group effects over means were tested using F tests associated with one-way ANOVA.

The annual economic impact of absenteeism and presenteeism due to AD was calculated based on daily
average income in Portugal obtained from INE, combined with the declared working missed days and loss of
productivity.

The AD-related costs results were obtained using data provided by respondents and reference values obtained
from ACSS, INFARMED and Base.Gov.

Data were analyzed using Statistical Analysis System software.

Data availability
The data used in this study are available upon request. Researchers interested in accessing the data can contact
the corresponding author (A.S.C) for further information (acunha@novaims.unl.pt).
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