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ABSTRACT

Introduction: Atopic dermatitis (AD) is a
chronic skin disease that poses a significant
burden on both patients and the society. AD
causes the highest loss in disability-adjusted life
years compared with other skin diseases. This
study aimed to estimate the economic and

humanistic burden of AD in adults and adoles-
cents in seven countries in the Middle East and
Africa region (Egypt, Lebanon, Saudi Arabia,
Kuwait, Algeria, South Africa, and United Arab
Emirates).
Methods: We conducted a literature review to
identify country-specific data on this disease.
Subsequently, meetings were organized with
experts from each country to complete the
missing data. The data were aggregated and
calculation models were created to estimate the
value of the humanistic and economic burden
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of the disease in each country. Finally, we con-
ducted meetings with local experts to validate
the results, and the necessary adjustments were
made.
Results: On average, a patient with AD loses
0.19 quality-adjusted life years (QALYs) annu-
ally owing to this disease. The average annual
healthcare cost per patient is highest in the
United Arab Emirates, with an estimated value
of US $3569 and a population-level indirect cost
of US $112.5 million. The included countries
allocated a range of 0.20–0.77% of their
healthcare expenditure to AD-related health-
care services and technologies. The indirect cost
of AD represents approximately 67% of the total
disease cost and, on average, approximately
0.043% (range 0.022–0.059%) of the gross
domestic product (GDP) of each country.
Conclusion: Although the humanistic and
economic burdens differ from country to
country, AD carries a significant socioeconomic
burden in all countries. The quality of life is
severely affected by the disease. If AD is con-
trolled, the costs, especially indirect costs, could
decrease and the disease burden could be alle-
viated significantly.

PLAIN LANGUAGE SUMMARY

Atopic dermatitis is a chronic condition char-
acterized by inflamed and itchy skin. The
prevalence and symptoms of atopic dermatitis
are observed to increase in dry weather. Owing
to its high prevalence in children, the majority
of studies on atopic dermatitis are in children.
Although it is also prevalent in adults and
adolescents, its burden on adults has not been
sufficiently studied, especially in Africa and the
Middle East. This study quantified the burden of
atopic dermatitis in adults and adolescents in
seven countries in the Middle East and Africa.
We estimated the economic and humanistic
burden of this disease. We conducted a litera-
ture review and expert interviews to determine
the effects on patients and caregivers. We cre-
ated mathematical models to calculate the dis-
ease burden in each country, and local experts
in each country validated the data. The study
results showed that atopic dermatitis signifi-
cantly affects the quality of life of patients. The
direct medical costs of treatment in each
country were calculated. The management of
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atopic dermatitis consumes around 0.20–0.77%
of the healthcare expenditure in a country. The
indirect cost of atopic dermatitis represents
0.022–0.059% of the gross domestic product
(GDP) of a country. The country-specific burden
data are essential to guide decision-makers in
arriving at evidence-based decisions and effi-
ciently allocating available resources. This study
focused on the significant indirect economic
burden of the disease, which can sometimes be
underestimated because the disease is not fatal.

Keywords: Atopic dermatitis; Africa; Disease
burden; Economic burden; Eczema;
Humanistic burden; Middle East; Quality of life

Key Summary Points

The burden of atopic dermatitis has not
been sufficiently quantified in Africa and
the Middle East.

The quality of life of patients and
caregivers is severely affected by atopic
dermatitis.

Atopic dermatitis carries a significant
socioeconomic burden worldwide.

There is an opportunity to decrease the
disease burden through proper
management.

By controlling diseases, the costs and
quality of life loss burden can be alleviated
significantly.

INTRODUCTION

Atopic dermatitis (AD) is a chronic skin disease
that significantly decreases the quality of life of
patients [1]. It may also lead to economic losses
for patients and societies, especially in a severe
state [2]. AD is occasionally mistaken for a
pediatric disease because it is very common in
children; however, recent studies have shown
that AD is also common in adults, with a
prevalence ranging from 2.1% to 4.9% [3]. This
disease creates a significant humanistic and
economic burden for individual patients and
society [4, 5]. The Global Burden of Disease
study estimated that AD has the highest burden
of disability-adjusted life years (DALYs) among
skin diseases, exceeding that of psoriasis (75%
higher), urticaria (82% higher), and scabies
(more than 100% higher) [6]. Globally, the age-
standardized rate of disability-adjusted life years
is higher for AD than for other serious diseases,
such as liver cirrhosis and alcohol-associated
chronic liver diseases [6].

The treatments for AD include a wide range
of topical and systemic agents, targeted thera-
pies, and phototherapies. The treatment costs
vary among these options, from inexpensive
topical anti-inflammatory agents and emol-
lients to expensive targeted therapies [7]. In
addition to direct healthcare costs, AD also
implies a hidden indirect cost that represents a
considerable proportion of the total cost [8].

The prevalence of AD and its manifestations
are affected by the climate. The disease tends to
manifest more in dry weather [9, 10]; therefore,
the burden may vary according to the climate of
each country. The burden of AD in the Middle
East and Africa has been discussed in a recent
literature review [11], and other reviews have
estimated its prevalence or burden in specific
cities [12, 13]; however, to our knowledge, this
is the first study to quantify the burden of the
disease in adults and adolescents in specific
countries in the region. Country-specific bur-
den data are essential to allow decision-makers
to make evidence-based decisions and effi-
ciently allocate the available resources.

This study aimed to estimate the economic
and humanistic burden of AD in adults and
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Center for Health Technology Assessment,
Semmelweis University, Budapest, Hungary

Z. Kaló
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adolescents in seven countries in the Middle
East and Africa region: Algeria, Egypt, Kuwait,
Lebanon, Saudi Arabia (KSA), South Africa, and
the United Arab Emirates (UAE).

METHODS

Primary and secondary data were used to esti-
mate the disease burden. We conducted a liter-
ature search and expert interviews to obtain and
validate the data on humanistic and economic
burdens in the seven selected countries. Addi-
tionally, calculation models were created using
Microsoft Excel to quantify the burden in each
country. We used a bottom-up approach to
estimate the humanistic and economic bur-
dens. The values of quality-adjusted life years
(QALYs) lost, as well as the healthcare costs and
indirect costs incurred by an average patient
with AD, were multiplied by the number of
patients with AD in a country to estimate the
total burden. In general, this study had a con-
servative approach: if we could not find an
accurate estimate of an input, its lower estimate
was used; therefore, the actual burden is safely
more than the estimate we have provided.

Prevalence

For the bottom-up calculation, the data on the
number of adults and adolescents with AD in
each country were required. These prevalence
data should be stratified by age group because
the quality of life and prevalence differ signifi-
cantly among age groups. We used prevalence
data estimates for the seven countries from the
Global Burden of Disease study [14]. The 2019
prevalence data (latest reports) are presented in
Table 1. The prevalence details by age and sex
are shown in Table S1.

Humanistic Burden

To estimate the humanistic burden of AD in the
seven selected countries, we multiplied the
number of patients in each country by the
average loss in quality of life annually (the value
of utility lost per patient in 1 year).

There were no country-level data regarding
the values of the annual utilities lost owing to
AD; therefore, we opted to use data from inter-
national studies to calculate the age-standard-
ized QALYs lost. We specifically searched for
studies reporting the quality of life subgrouped
by age because the utility loss differs among
different age groups.

Beikert et al. [15] reported the quality-of-life
values for patients with AD sub-grouped by age
as EuroQoL 5-dimension (EQ-5D) visual analog
scale values. To use these data to estimate the
utility loss per age group, we converted the data
into 0–1 utility values. There was no ready-
made tool for this conversion; therefore, a
regression model was built on the basis of five
studies identified in the literature [16–20]. Each
of these studies included EQ-5D index utility
values and EQ-5D visual analog scale results for
the same group of patients. We used these val-
ues to create a regression model and converted
the EQ-5D visual analog scale values to EQ-5D
index utility values.

Beikert et al. reported only values for patients
aged C 18 years; therefore, we used the data
from another study (Ezzedine et al.) [21] to
determine the quality of life for patients aged
10–18 years. Ezzedine et al. reported the utility

Table 1 Patients with AD aged 10–74 years in the
selected countries. Source: Global Burden of Disease
Results Tool (Global Health Data Exchange) [34]

Country 2019 prevalence of AD, n

Male
patients

Female
patients

Total

Algeria 156,053 209,150 365,204

Egypt 235,771 309,446 545,217

Kuwait 18,836 22,856 41,691

Lebanon 18,497 25,663 44,161

Saudi Arabia 175,133 167,752 342,885

South Africa 157,835 196,936 354,771

United Arab

Emirates

56,623 28,262 84,885

AD atopic dermatitis
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values for patients aged 12–14 and 15–17 years.
These values were used as proxies for the quality
of life for those in the 10–14 and 15–19 age
groups, respectively, to match the prevalence
age structure grouping. In the study by Ezzedine
et al., the quality-of-life values were reported on
the basis of the children and adult versions of
the Dermatology Life Quality Index (DLQI)
questionnaire results, which were converted
into EQ-5D index utility values through a spe-
cialized online tool [22].

After collecting the utility values for all
patient age groups, we calculated the utility loss
from the general population (the utility each
patient with AD loses owing to the disease
compared with the utility of the general popu-
lation). The utility of the general population for
each age group was reported by Janssen et al.
[23] in 20 countries worldwide. We calculated
the average utility for all countries, and
assumed that this would be the baseline utility
for each age group. The study reported values
for those aged 18–75 years. We assumed that
the patients in the 10–15 and 15–19 age groups
would have the same quality of life as the 18–24
age subgroup.

Finally, to calculate the utility loss owing to
AD, the utility value for a patient with AD in
each subgroup was subtracted from that for the
general population in the same subgroup. The
humanistic burden in each country was calcu-
lated by multiplying the number of patients in
each age group by the average utility lost for the
same age group over 1 year. The product repre-
sents the QALYs lost per country per year owing
to AD. The age-standardized utility loss per
patient for each country was calculated by
dividing the total QALYs lost by the number of
patients with AD in each country. This value
was calculated to allow comparability between
countries.

To calculate the monetary value of QALYs
lost owing to AD, the annual QALYs lost in the
previous step were multiplied by the gross
domestic product (GDP) per capita for each
country in 2019 USD. To allow for comparabil-
ity between countries, the total monetary value
of QALYs lost was divided by each country’s
GDP, and countries were compared by the
monetary value of QALYs lost as a percentage of

GDP. We obtained GDP and GDP per capita
values from the 2018 World Health Organiza-
tion Global Health Expenditure database [24].

Economic Burden: Healthcare Costs

The healthcare costs items included outpatient
visits, hospitalization, topical treatments, sys-
tematic treatments, targeted therapy, and pho-
totherapy sessions. As the economic data are
not transferable across countries, we collected
the local data on the costs from each country.
We conducted a series of structured interviews
with experts from each country to estimate the
healthcare costs of AD. The questionnaire used
in the interview was based on a scoping review
conducted to identify the relevant cost com-
ponents related to the disease. This question-
naire was validated by a healthcare professional
who recommended that the questionnaire
should be stratified by severity levels (mild,
moderate, and severe) because each level
requires different interventions and, therefore,
has different costs.

We conducted interviews with two or three
healthcare professionals from each country. For
each country, at least two experts were inter-
viewed. If the results of the two estimates dif-
fered significantly (more than double the
average), a third interview with a different
expert was conducted. Among the three results,
the lowest two results were chosen as per the
conservative approach of the study.

The data collected during the interviews
included the severity distribution among
patients and the details of healthcare costs, such
as healthcare resource utilization, outpatient
visits, length of hospital stay, lab tests, and
topical and systemic treatments for each sever-
ity level.

The public unit costs of treatments or ser-
vices for patients with AD were collected for
each country from online official price lists,
online pharmacy prices, and hospital prices or
expert interviews, if all the previous data were
unavailable. The questionnaire template and
details of each domain can be found in
Tables S2 and S3. To allow for comparability
between countries, the cost values were
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converted to 2019 USD using the annual aver-
age exchange rate from the World Bank data-
base [25]. The values of healthcare costs for AD
as a percentage of the total healthcare expen-
diture were calculated for each country to assess
the relative healthcare cost burden. We
obtained data on healthcare expenditures from
the 2018 World Health Organization Global
Health Expenditure database [24].

The questionnaire was sent to each health-
care professional to understand its structure,
and an online structured 2-h interview was
conducted with each healthcare professional to
complete the questionnaire. The interviewers
completed the questionnaires on the basis of
the experts’ answers. A total of 17 clinical
experts were interviewed. These experts were
selected on the basis of a convenience sampling
technique in each country, choosing accessible
healthcare professionals who have experience
in dermatology.

The questionnaires aimed to provide data on
the annual average cost burden of AD per
patient per country. To estimate the total
healthcare cost per country, we multiplied the
number of patients in each country by the
average cost per patient (obtained from the
questionnaire).

Not all patients with AD are diagnosed, and
not all patients are treated [3]. The untreated
population will, of course, incur no healthcare
costs. Hanifin et al. estimated the percentage of
AD cases diagnosed by a physician to be 37.1%
[26]. Accordingly, the healthcare costs in our
study were multiplied by 37.1% to adjust for the
proportion of diagnosed and treated patients.

Economic Burden: Indirect Costs

On the basis of the literature search conducted,
the indirect costs of AD are mainly related to
productivity loss owing to absenteeism and
presenteeism of patients and their caregivers.
Absenteeism was defined as the number of days
the patient was absent from work or school, and
presenteeism was defined as the number of days
the patient was at work or school, but was not
productive [27].

The average annual presenteeism and
absenteeism values for each patient with AD
were calculated on the basis of a literature
search of several studies that included numeri-
cal data on presenteeism and absenteeism
owing to AD. A list of studies reporting absen-
teeism and presenteeism data is presented in
Table S4. Few studies mentioned data on
absenteeism for caregivers; most studies that
included these data focused only on children.
Therefore, because our study adopted a conser-
vative approach and included adults and ado-
lescents, the caregiver burden was excluded
from our calculations. The reported presen-
teeism and absenteeism values were estimated
on the basis of the weighted average of the AD
severity.

The following example shows how presen-
teeism and absenteeism values were estimated
from each study:

If patients with AD of mild severity repre-
sent 50% of the study population, and are
absent for 5 days on average owing to AD,
patients with moderate AD represent 35%
and are absent for 15 days, and patients
with severe AD represent 15% and are
absent for 25 days, then the average
absenteeism value would be calculated as
50% 9 5 ? 35% 9 15 ? 15% 9 25 = 11.5
days of absenteeism annually for an aver-
age patient with AD.

The average productivity lost by patients in
the literature was adapted to local settings,
considering the prevalence of working age,
employment rate, sex, and labor force partici-
pation rate (LFPR) [28–30]. These inputs were
used to calculate the AD-related indirect costs
owing to absenteeism and presenteeism.

To calculate the value of indirect costs for a
whole country population, the approach was to
multiply the number of patients in the working
age group (age, 15–65 years) by the cost of 1 day
of presenteeism or absenteeism, and the annual
number of days lost. The cost of 1 day was cal-
culated on the basis of the average salary in the
country and number of working days per year.
Simultaneously, the number of working
patients was adjusted to the LFPR and unem-
ployment rate by sex.
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The following equation was created and used
to calculate the productivity lost:

LFPR male � 1� unemployment rateð Þðð
� prevalence maleÞ þ LFPR femaleð
� 1� unemployment rateð Þ � prevalence femaleÞÞ
� absenteeism OR presenteeism valueð Þ
� Average daily salary:

Validation Meetings

Our results are based on several sources. Local
experts from each country validated the
extracted and synthesized data. We conducted
meetings with experts (payers and healthcare
professionals) in the field to validate our results
regarding the humanistic and economic burden
in light of their local settings and culture. The
healthcare professionals involved in the initial
data collection did not contribute to validation.

Two research team members managed and
coordinated each validation meeting (principal
researcher and senior researcher). The meetings
were conducted online with local experts who
provided feedback about the results, recom-
mended some changes, and provided better or
more updated references for some data points.
The meetings were recorded and transcribed,
and all the key points of the validators were
addressed. The research findings and calcula-
tions were updated after the validation meet-
ings, and the estimates were adjusted on the
basis of recommendations.

An example of the changes recommended by
validators and applied to the results is using the
unemployment rate reported by the Depart-
ment of Statistics in South Africa [28] rather
than another older estimate. Additionally, in
South Africa experts recommended adding the
average dispensing fee to drug prices instead of
using the single exit price. In Lebanon, experts
advised on using the average salary provided by
the Salary Explorer website [31]. A summary of
the results of the validation meetings and
modifications can be found in Table S5.

Compliance with Ethics Guidelines This study is
based on previously conducted research and
does not include any new studies with human

participants or animals performed by any of the
authors.

RESULTS

Humanistic Burden

The humanistic burden of AD is expressed as
the utility loss per age group. The estimated
utility value of an average patient with AD
ranges from 0.54 to 0.77 (adjusted from Beikert
et al. [15] and Ezzedine et al. [21]). Compared
with the average population, the patients with
AD are estimated to lose between 0.09 and 0.28
QALYs annually owing to AD. The details of the
lost utility per patient are presented in Table 2.

At the country level, the aggregated QALY
loss is higher in countries with larger popula-
tions. Egypt suffered the highest QALY loss, and
Kuwait had the lowest QALY loss owing to AD.
The aggregated AD humanistic burden is
approximately 334,000 QALYs lost annually in
the seven countries included in this study. The
age-standardized utility loss per patient per
country ranged from 0.185 to 0.189. The

Table 2 Estimated annual utility lost per patient with
AD, by age group

Age
range,
years

Average non-
patient
utilitya

Average
patient
utilityb

Average utility
lost per patient

10–14 0.93 0.76 0.17

15–19 0.93 0.70 0.23

20–24 0.93 0.77 0.15

25–34 0.92 0.73 0.18

35–44 0.90 0.71 0.19

45–54 0.86 0.68 0.18

55–64 0.82 0.54 0.28

65–74 0.80 0.71 0.09

C 75 0.72 0.61 0.11

AD atopic dermatitis
aValues adapted from Janssen et al. [23]
bValues adapted from Beikert et al. [15] and Ezzedine et al.
[21]
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average utility loss per patient for the seven
countries was estimated at 0.187. The details of
humanistic burden including QALYs lost per
country and utility lost per patient are shown in
Fig. 1.

Healthcare Costs

The cost of AD per patient largely depends on
the economic status and the prices of healthcare
services of each country. The costs for each
severity level were determined, and the weigh-
ted average was calculated to provide a single
estimate for an average patient. The average
annual healthcare cost was calculated for each
country; the healthcare cost domains are
detailed in Table S3.

In Algeria, the annual cost per patient is US
$312. This cost is the lowest among the seven
countries. The results showed that the UAE and
Kuwait had a remarkably high average cost per
patient compared with other countries in the
region: US $3569 and US $2880 per patient,
respectively. In most of the questionnaires
conducted, the use of targeted therapies, with
prices much higher than those of other topical
or systemic interventions, was considered one
of the main cost drivers. In countries where

targeted therapies are more frequently used, the
average cost per patient tends to be much
higher than that in countries where targeted
therapies are not commonly prescribed.

For country-level costs, the UAE also had the
highest annual cost at US $112.5 million, fol-
lowed by Saudi Arabia and Egypt with US $99.5
million and US $95.5 million, respectively. The
lowest annual cost was in Lebanon at US $13.6

Fig. 1 Annual lost QALYs per country and utility loss per patient owing to AD. AD atopic dermatitis, QALY quality-
adjusted life year

Table 3 Average annual healthcare cost for AD per
patient and per country

Country Average annual
cost per patient

Annual cost per
country (million)

Algeria 312 42.8

Egypt 469 95.5

Kuwait 2880 44.8

Lebanon 817 13.6

Saudi Arabia 780 99.5

South Africa 449 60.1

United Arab

Emirates

3569 112.5

All costs are in 2019 USD
AD atopic dermatitis

138 Dermatol Ther (Heidelb) (2023) 13:131–146



million. The total healthcare costs of the seven
countries combined were estimated at more
than US $460 million. The annual healthcare
cost estimates are presented in Table 3.

Using the absolute healthcare cost values for
these countries, which do not share the same
income level or healthcare expenditure, makes
it difficult to compare the burdens of these
countries. Therefore, we calculated the health-
care cost burden of AD as the ratio of the annual
healthcare expenditure in each country. Egypt
showed the highest cost for AD per healthcare
expenditure at 0.77%, and South Africa and
Saudi Arabia showed the lowest, at only 0.2%.
On average, the healthcare cost of AD accounts
for approximately 0.4% of the total health
expenditure in these countries. The details are
shown in Fig. 2.

Indirect Costs

The literature search showed an annual pro-
ductivity loss of 6.1 days of absenteeism and
22.9 days of presenteeism owing to AD for an
average patient (average of all severity-level
patients). This means that, on average, each
patient with AD loses approximately 28.9 days
of productivity annually because of the disease.

Compared with the other countries included
in this study, Saudi Arabia had the highest
annual loss in indirect costs owing to AD (US
$364 million), followed by the UAE (US $228
million) and South Africa (US $152 million).
Kuwait, Egypt, Algeria, and Lebanon had much
lower values, ranging from US $33 million in
Lebanon (the lowest) to US $62 million in
Kuwait. To show the relative effect of the dis-
ease on each country, these values were divided
by the respective GDP of each country. The
indirect cost of AD as a percentage of GDP was
the highest in Lebanon (0.061%) and lowest in
Egypt (0.022%). The average indirect cost, as a
percentage of the national GDP for the seven
countries, was 0.041%. The details of indirect
costs are shown in Fig. 3.

Total Burden

The total burden of AD comprises the total
economic burden (healthcare and indirect
costs) and the monetary value of the QALYs lost
owing to the disease.

The economic burden of countries owing to
AD was calculated as the sum of healthcare and
indirect costs of each country. The total eco-
nomic burden of AD in Saudi Arabia was

Fig. 2 Annual cost of AD as a percentage of total health expenditure. AD atopic dermatitis
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observed to be the highest, at US $463 million
annually. The aggregated economic burden of
the seven countries exceeds US $1.4 billion
annually.

Indirect costs represented a significant por-
tion of the total economic burden, ranging
from 37% in Egypt to 79% in Saudi Arabia. On
average, the indirect costs represented 67% of
the total AD cost.

The monetary value of QALYs lost was cal-
culated as the product of QALYs lost and GDP
per capita for each country. The QALYs lost
were translated into a monetary loss ranging
from US $66.9 million in Lebanon to approxi-
mately US $1.5 billion in Saudi Arabia.

Table 4 presents a summary of the healthcare
and indirect costs and their contribution to the
total economic burden as a percentage as well as
the monetary value of the QALYs lost. The sum
of these values (total economic burden and
monetary value of QALYs lost) provides an
estimate of the total burden of AD in adults and
adolescents in each country.

As the seven countries differ in their eco-
nomic status and size, the relative burden of the
disease was calculated by dividing the estimated

values for each country by its GDP. The AD
healthcare costs ranged from 0.013% to 0.038%
of the GDP in these countries. The indirect costs
ranged from 0.022% to 0.061%. The total eco-
nomic burden ranges from 0.046% to 0.085%.
The loss was much higher when including the
humanistic burden in the calculation because
each QALY lost owing to the disease was trans-
lated into monetary losses. The estimated
monetary value of the QALYs lost ranged from
0.104% to 0.191% of each country’s GDP. On
the basis of this, the total burden of the disease
ranges from 0.164% to 0.265% of the national
GDP in these countries. The monetary value of
QALYs lost represented a considerable share of
this total burden, with the humanistic burden
representing approximately 2.4 times the total
economic burden in all countries. Details of the
relative burden of AD are presented in Table 5.

DISCUSSION

Our results show that AD in adults and adoles-
cents causes a significant burden in all seven
countries that were studied in the Middle East
and Africa region. These results were obtained

Fig. 3 Absenteeism, presenteeism, and total indirect costs as absolute values, and total indirect costs as a percentage of
national GDP. GDP gross domestic product. All costs are in 2019 USD
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despite the heterogeneous age structures,
income levels, and population sizes in these
countries. The aggregated results show that, on
average, patients with AD lose 19% of their
health-related quality of life owing to their

disease. This value is comparable to the utility
decrements of more severe conditions, such as
kidney transplantation [32]. The value of the
total QALYs lost per country was associated
with population size, with Egypt (most

Table 4 Total annual monetary burden of AD as sum of economic burden and monetary value of QALYs lost (humanistic
burden)

Country Economic burden Monetary
Value
of QALYs lost

Total
burdenHealthcare

costsa
Indirect
costsa

Total economic burdenb

Algeria 42.8 (53) 37.9 (47) 80.7 285.7 366.4

Egypt 95.5 (63) 54.9 (37) 150.4 259.4 409.8

Kuwait 44.8 (42) 61.7 (58) 106.5 266.5 373.0

Lebanon 13.6 (29) 33.3 (71) 46.9 66.9 113.9

Saudi Arabia 99.5 (21) 363.7 (79) 463.2 1498.6 1961.8

South Africa 60.1 (28) 152.1 (72) 212.2 426.8 639.0

United Arab Emirates 112.5 (33) 228.0 (67) 340.5 704.4 1044.9

All costs are shown in 2019 USD per million
AD atopic dermatitis, QALY quality-adjusted life year
aUSD (% of total economic burden)
bThe sum of healthcare costs and indirect costs

Table 5 AD healthcare costs, indirect costs, and total economic burden as a percentage of national GDP

Country Cost as % of GDP

Economic burden

Healthcare
cost

Indirect
cost

Total economic
burdena

Monetary Value of QALYs
lost

Total
burden

Algeria 0.022 0.024 0.046 0.163 0.209

Egypt 0.038 0.022 0.060 0.104 0.164

Kuwait 0.032 0.044 0.076 0.189 0.265

Lebanon 0.025 0.061 0.085 0.122 0.207

Saudi Arabia 0.013 0.046 0.059 0.191 0.249

South Africa 0.016 0.041 0.058 0.116 0.174

United Arab

Emirates

0.027 0.054 0.081 0.167 0.247

AD atopic dermatitis, GDP gross domestic product, QALY quality-adjusted life year
aThe sum of healthcare costs and indirect costs
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populous among the included countries) expe-
riencing the greatest loss and Kuwait (least
populous) experiencing the lowest loss.

The average healthcare cost per patient was
highest in higher-income countries (the UAE
and Kuwait). Medical interventions in these
countries seem to be relatively more expensive,
resulting in higher costs per patient. On the
basis of the questionnaire results, more
advanced treatments, such as targeted therapies
and phototherapy, are more common in higher-
income countries. The healthcare cost of AD
represents 0.20–0.77% of the total healthcare
expenditure in the countries studied here, with
an unweighted average of 0.4%, which is com-
parable to other significant contributors to
healthcare expenditure. For example, in Ger-
many in 2019, screening programs represented
0.6% of the total healthcare expenditure and
maternity services represented 0.3% [33]. For
country-level healthcare costs, the calculated
values were affected by the population size and
income level. The UAE had the highest burden
owing to its high GDP per capita, followed by
Saudi Arabia, which has a lower GDP per capita,
but a larger population, and Egypt, which has
the largest population, but a lower GDP per
capita.

The indirect costs are also related to income
level and population size. Among the countries
studied, Saudi Arabia had the highest indirect
costs related to AD. This is probably owing to
the fact that among the seven countries, Saudi
Arabia is the only country that has a combina-
tion of a relatively large population and a high
per capita GDP. Egypt, for example, has the
largest population, but has a low average annual
salary; therefore, the indirect costs were not
high.

Presenteeism contributed more than absen-
teeism to indirect costs. The indirect costs rep-
resent a significantly greater portion of the total
burden than healthcare costs in most countries,
accounting for up to 79% of the total economic
burden in Saudi Arabia. Only Algeria and Egypt
had lower indirect costs than healthcare costs.
However, the indirect costs of AD pose a sub-
stantial societal burden, representing an average
of 61% of the economic burden.

The total burden was significantly affected
when humanistic burden was translated into an
economic figure. In the UAE and Egypt, the
monetary value of QALYs lost exceeded three
times the aggregated healthcare and indirect
costs. The humanistic burden represented 2.4
times the total economic burden on average for
all countries. This shows that AD is associated
with a significant hidden burden that may be
considered much higher than the direct, tangi-
ble burden.

Limitations

Owing to the scarcity of local data for the
included countries, the age-standardized QALYs
lost and lost productivity were calculated by
adjusting the international data to local demo-
graphics. This approach may not have captured
the exact local burden and, more importantly,
may have ignored, to some extent, the differ-
ences in disease severity across countries. The
estimated burden is probably an underestima-
tion owing to the prevalence estimates from the
Global Burden of Disease study, which are sig-
nificantly lower than those of most other stud-
ies reporting the prevalence of AD. However,
owing to the lack of age-stratified prevalence
data in other studies, we used the best available
estimates.

When we calculated the total economic
burden, we assumed that the healthcare costs of
AD were equal to the total direct costs, exclud-
ing other cost components that may contribute
to direct costs, such as direct nonmedical costs.

On the basis of the experts’ opinions, other
factors were not accounted for in the study,
such as the effect on mental health, use of
antidepressants, side effects of treatments, effect
on career choice, and psychological effect on
caregivers. However, these are partially
accounted for in humanistic burden estimates.

Another factor confirming that our eco-
nomic burden estimate for AD should be con-
sidered as a minimum estimate is the extra
expense incurred by patients owing to the dis-
ease (e.g., personal care products and other
informal costs). These expenses are usually
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difficult to calculate, but negatively affect a
patient’s financial state.

For these reasons, further local studies are
recommended to obtain a more accurate esti-
mate of the burden of AD that considers the
local healthcare system and various cultural
aspects, specifically in terms of productivity loss
and quality of life burden.

CONCLUSION

AD carries a considerable burden, mainly owing
to the poor quality of life and significant pro-
ductivity loss in patients. However, unlike dis-
eases with high mortality, resource allocation is
less prioritized for AD because the disease
mainly affects the quality of life rather than the
life years of the patients.

This study explored the humanistic and
economic burdens of AD in adult and adoles-
cent patients, combining the estimates of the
minimum economic burden expected from
healthcare and indirect costs related to the dis-
ease, which is significant in the geographic
regions of the Middle East and Africa, as else-
where. More evidence-based studies in the
Middle East and Africa are needed for lobbying
governments to allocate resources to help ease
the burden of the disease. In addition, several
interventions can be studied to alleviate this
burden in these countries. These interventions
should aim to optimize the treatment of AD to
decrease the burden.
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Syreon Middle East. Baher Elezbawy and Essam
Fouly are employees at Syreon Middle East.
Mohamed Tannira, Hala Dalle, and Sandrine
Aderian are AbbVie employees and may hold
AbbVie stock. For Laila Carolina Abu Esba, Hana
Al Abdulkarim, Alfred Ammoury, Esraa Altawil,
Abdulrahman Al Turaiki, Fatima Albreiki,
Mohammed Al-Haddab, Atlal Al-Lafi, Maryam
Alowayesh, Afaf Al-Sheikh, Mahira Elsayed,
Amin Elshamy, Maysa Eshmawi, Assem Farag,
Issam Hamadah, Meriem Hedibel, Suretha
Kannenberg, Rita Karam, Mirna Metni, Noufal
Raboobee, Martin Steinhoff, and Mohamed

Dermatol Ther (Heidelb) (2023) 13:131–146 143



Farghaly, no conflict of interest and no
authorship payments were done.

Compliance with Ethics Guidelines. This
study is based on previously conducted research
and does not contain any new studies with
human participants or animals performed by
any of the authors.

Prior Presentation. These data were previ-
ously presented at Virtual ISPOR Europe 2021
conference.

Data Availability. All data generated or
analysed during this study are included in this
published article/as supplementary information
files.

Open Access. This article is licensed under a
Creative Commons Attribution-Non-
Commercial 4.0 International License, which
permits any non-commercial use, sharing,
adaptation, distribution and reproduction in
any medium or format, as long as you give
appropriate credit to the original author(s) and
the source, provide a link to the Creative
Commons licence, and indicate if changes were
made. The images or other third party material
in this article are included in the article’s
Creative Commons licence, unless indicated
otherwise in a credit line to the material. If
material is not included in the article’s Creative
Commons licence and your intended use is not
permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view
a copy of this licence, visit http://
creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Talamonti M, Galluzzo M, Silvaggio D, Lombardo P,
Tartaglia C, Bianchi L. Quality of life and psycho-
logical impact in patients with atopic dermatitis.
J Clin Med Res. 2021;10(6):1298. https://doi.org/10.
3390/jcm10061298.

2. Toron F, Neary MP, Smith TW, Gruben D, Romero
W, Cha A, et al. Clinical and economic burden of
mild-to-moderate atopic dermatitis in the UK: a

propensity-score-matched case-control study. Der-
matol Ther. 2021;11(3):907–28. https://doi.org/10.
1007/s13555-021-00519-7.

3. Barbarot S, Auziere S, Gadkari A, Girolomoni G,
Puig L, Simpson EL, et al. Epidemiology of atopic
dermatitis in adults: results from an international
survey. Allergy. 2018;73(6):1284–93. https://doi.
org/10.1111/all.13401.

4. Silverberg JI, Gelfand JM, Margolis DJ, Boguniewicz
M, Fonacier L, Grayson MH, et al. Patient burden
and quality of life in atopic dermatitis in US adults:
a population-based cross-sectional study. Ann
Allergy Asthma Immunol. 2018;121(P3):340–7.
https://doi.org/10.1016/j.anai.2018.07.006.
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