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Purpose: Asthma causes a high economic burden on the health-care system. Previous 
research on the cost of asthma in Abu Dhabi was in 2011 and revealed high medical costs. 
This work aimed to estimate both direct and indirect costs of asthma with trend analysis over 
a period of four years.
Patients and Methods: All data on medical costs, work absenteeism, and mortality were 
collected from the e-claims system of the national health insurance database. Medical costs 
included medication use, emergency room (ER) visits, non-ER visits, outpatient care, and 
hospitalization from 2015 to 2018. Indirect costs in terms of work absenteeism were 
calculated by multiplying the average daily income per employer by the number of workdays 
missed due to sick leaves documented in the database in 2019.
Results: Over the years, the total medical costs increased from AED 161,843,698 in 2015 to 
AED 206,548,620 in 2018. The largest contribution was attributed to outpatient care, while 
hospitalization accounted for the smallest proportion of the total costs in 2018. Likewise, the 
mean annual per-patient cost in 2015 was AED 1119 and increased to AED 1162 in 2018. 
Indirect costs were estimated to be AED 27,482,319 resulting from 30,948 sick leaves in 
the year 2019 only.
Conclusion: Asthma is a cause for huge expenditure from the health-care system perspec-
tive in Abu Dhabi. It also has a large impact on society through work absenteeism. Costs of 
asthma management are increasing every year, which suggests a call-to-action to improve the 
disease management status using cost-effective strategies.
Keywords: asthma, direct cost, indirect cost, economic burden, Abu Dhabi

Introduction
Asthma is a prevalent, chronic, inflammatory disorder that affects individuals of all 
age groups, with the highest incidence among children under five.1 Despite the 
rapid and massive developments in medical practice, asthma incidence has 
increased steadily over the past 25 years to reach 43.12 million new cases 
per year in 2017, while nearly 339 million people were estimated to suffer from 
asthma in the same year.2,3 Besides, asthma is a significant contributor to global 
mortality and accounted for almost 500,000 global deaths in 2017 alone.4 The 
incidence and burden of asthma show wide geographic and ethnic disparities, with 
higher asthma-related mortality rates in developing countries.5,6

The economic consequences of asthma are considerable, involving days lost 
from jobs and the inability to attend schools.6,7 Asthmatic patients usually present 
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with recurrent, lifelong, attacks of breathlessness and 
wheezing of variable severity and frequency. The recurrent 
symptoms of asthma usually lead to insufficient night 
sleep and daytime fatigue. These symptoms contribute to 
reduced productivity for patients at school and work.8 

According to the Global Burden of Disease (GBD) study 
in 2016, asthma was ranked 16th among the leading causes 
of years lived with disability (YLD).3,9

From the economic point of view, asthma continues to 
impose a large economic burden on the global level for 
both the associated direct and indirect costs. The economic 
burden of any disease depends on the disease prevalence, 
the costs of health-care services or products (direct costs), 
and societal costs resulting from productivity loss of 
patients or their caregivers (indirect costs).9 In the United 
States (US), the total asthma costs for the whole popula-
tion per year increased from US$53 billion in 2002 to US 
$56 billion in 2011. Total costs of asthma for European 
people were €19.3 billion during 1999–2002.9 Besides, the 
high prevalence of poorly controlled asthma adds further 
economic burden; a meta-analysis from the US estimated 
that the excess direct costs associated with uncontrolled 
versus controlled asthma were $1349 per patient-year. On 
average, a person with uncontrolled asthma loses an extra 
12.7% of their work time, compared to a person with 
controlled asthma.10

In the Gulf region, asthma prevalence among residents 
in the community was estimated to be 7.6%.11 In a recent 
cross-sectional study on five Middle Eastern countries in 
2018, the estimated prevalence of asthma in the United 
Arab Emirates (UAE) was 4.9% [95% CI 4.2–6.6%]. 
Previous reports showed that the level of asthma control 
is still poor in the Middle East, with 44.2% of asthma 
patients reported uncontrolled asthma and these patients 
reported significantly lower utility values than controlled 
subjects.12,13 Another survey of 200 asthmatic patients in 
the UAE revealed that a considerable proportion of the 
patients had poorly controlled asthma in the form of sud-
den severe attacks, troublesome symptoms, school and 
work absenteeism, and emergency room visits.14 In the 
UAE, the economic burden of asthma was previously 
assessed in two studies, which demonstrated a high eco-
nomic burden and lack of optimal disease 
management.15,16

This study aims to continue the work of the previous 
research performed in Abu Dhabi in 2011. The current 
study provides more in-depth insights and captures the 
bigger picture of the economic burden of asthma. On the 

one hand, the study captures asthma-related costs from the 
healthcare system perspective over an extended period of 
four years, which allows us to monitor the change of 
health expenditures over time. On the other hand, the 
study has secondary objectives including asthma’s indirect 
costs due to work absenteeism and mortality attributed to 
asthma.

Methodology
Ethical Statement
The Ethical Committee of the Zayed Military Hospital 
approved the study’s protocol (No. 2019.1). Due to the 
retrospective nature of the present study, the need for 
informed consent was waived by the ethics committee. 
We confirm that all study’s procedures run in concordance 
with the principles of the Declaration of Helsinki and its 
latest version.

Study Design
This retrospective study assessed the economic burden 
from all direct medical costs of asthma in Abu Dhabi. 
The data were retrieved from the insurance claims electro-
nic database of the Abu-Dhabi Health Insurance and cov-
ered the period from 2015 to 2018. As all medical 
expenses in Abu Dhabi are totally paid for through the 
health insurance system, the study outcomes represent the 
cost of the asthma from the healthcare system perspective. 
For the secondary objectives of the study, work absentee-
ism and mortality are also analyzed retrospectively from 
the same electronic database.

Study Population and Study Duration
The study targeted resources used by all asthma patients 
who are residents of Abu Dhabi (nationals and expatriates) 
and are covered under the umbrella of the National Health 
Insurance of Abu Dhabi. The national insurance covers 
98% of the total population. Asthma patients were identi-
fied from the database of the Department of Health (DoH) 
based on WHO 10th International Classification of 
Disease (ICD-10).17 The ICD codes are used based on 
the physician’s reported diagnosis.

Consecutive patients of all ages who visited a public or 
private health-care provider because of asthma from 2015 
to 2018 were included in the analysis without restrictions. 
Data on sick leaves attributed to asthma were available 
only for the years 2018 and 2019 and were used to esti-
mate indirect costs in these two years.
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Data Collection
We included all data related to direct medical and indir-
ect costs of asthma. To identify patients, the patient 
should have at least one encounter/visit with a principal 
diagnosis of asthma. Unique count of patients was iden-
tified by the health insurance member ID. For direct cost 
estimation, we collected all data on physician consulta-
tions, hospital admissions, emergency room visits, and 
medications. All encounters and prescriptions had ICD- 
10 codes to identify only asthma-related activities with 
a high degree of accuracy. To estimate indirect costs, we 
collected data related to disease-related work absentee-
ism and mortality. As in medical costs, sick leaves and 
mortality are also coded with ICD system; therefore, 
only asthma-attributed events were identified. All data 
were collected by DoH staff, who are only authorized to 
access the database. No accessible data were available 
on patients’ demographics or clinical characteristics 
(such as medical history, disease severity, and 
comorbidities).

Health Insurance System in Abu Dhabi
The DoH determines the pricing of health services in Abu 
Dhabi for both public and private facilities. The real costs 
charged are then negotiated between the providers and 
insurers. Subsequently, claims are submitted for reimbur-
sement. In the 2014 report, we described the organiza-
tional structure of different health insurance programs in 
Abu Dhabi.16

Estimating Direct Medical Costs
Costs were analyzed based on claims submitted to DoH 
from the insurance companies and costs from health-care 
providers. Both sources’ compilation gave us the best 
estimate of the real costs of asthma imposed on the health- 
care system. Costs are reported in Dirhams (AEDs) with-
out discounting.

To analyze the change in the mean cost per patient 
per year, we had to eliminate the effect of change in unit 
prices over the years due to inflation. As there was no 
access to unit prices of each service but only the total 
costs, the consumer price index (CPI) was used to adjust 
prices. Costs in years 2016 till 2018 were adjusted to the 
costs of the year 2015 as a baseline using the following 
formula:

Adjusted Costs for any subsequent year = cost in 
this year X (CPI of 2015/CPI of this year)

CPI for medical care in the United Arab Emirates was 
obtained from the Statista website.18

For comparison purposes, all costs mentioned in the 
discussion section were converted to USD in year 2015 as 
all costs in the study are adjusted for this year. Historical 
exchange rates were retrieved using the PACIFIC 
Exchange Rate Service from the University of British 
Columbia (monthly averages, price notation)19 Prices 
were adjusted to 2015 levels before currency conversion 
using CPI indices of each country (monthly averages, all 
items) from the International Monetary Fund (IMF) 
website.20

Estimating Indirect Costs Due to Work 
Absenteeism
A literature review was performed to calculate the average 
cost per working day per person for Abu Dhabi. Using 
the percent increase in employees’ compensation from the 
Statistical Yearbook of Abu Dhabi, 2019, we estimated the 
compensation received by employees in 2019 to be AED 
259,296 million.21 In 2019, there was a total of 261 work-
ing days. An average income per day of AED 993,471,264 
was calculated accordingly.

In 2019, the population of Abu Dhabi was 1.81 million. 
The labor force accounted for 65.2% of the total popula-
tion, and the percentage of employed to the labor force 
was 94.8%. Thus, a population of 1,118,753.76 were 
employed.21 The average income per day for the whole 
population was divided by the employed population to 
estimate the average income per employee per day. This 
number was multiplied by the number of days off work 
due to asthma for patients 18 years and older to calculate 
the total indirect cost for 2019 due to asthma-related work 
absenteeism. The same method was applied to estimate 
indirect cost attributed to sick leaves for the year 2018 
using the value of total compensation for all employees in 
this year which was AED 250,013 million.21

Statistical Analysis
For descriptive statistics, results were expressed as a mean 
for continuous variables and as a percentage for categori-
cal variables. Trends in the mean costs per patient over the 
study period were evaluated using a one-part model with 
a linear equation predicting the log(cost+1) with a random 
effect for each patient and a fixed effect for the cost year. 
In this way, a patient-specific mean log(cost) was esti-
mated and captured the between-patient variability in 

ClinicoEconomics and Outcomes Research 2021:13                                                                          https://doi.org/10.2147/CEOR.S331499                                                                                                                                                                                                                       

DovePress                                                                                                                         
971

Dovepress                                                                                                                                                    Al Mazrouei et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


costs while enabling an estimation of the mean log(cost) 
per patient for each year.

Results
A total of 144,597 asthma patients were identified on the DoH 
database who visited a health-care facility because of asthma 
in 2015. The number increased to 177,693 patients in 2018. 
Those patients represent the whole population of the study.

Direct Medical Costs
Breakdown of Costs Among Resource Items
The medical cost utilized by the study population was AED 
206,548,620 during the year 2018. Figure 1A illustrates the 

distribution of these costs between ER visits, non-ER visits, 
and medications. The item responsible for the highest cost 
was non-ER visits, which accounted for 49.63% of the total 
costs (AED 102,502,721), followed by medications repre-
senting 39.84% (AED 82,295,679); the majority of the med-
ication costs were attributable to controller medications that 
alone represented 37.83% of the total costs. The ER-visits 
were the last item, which accounted for 10.53% of the total 
medical costs (AED 21,750,220).

After the initial ER or non-ER visits, patients may be 
either hospitalized or managed in the outpatient setting. The 
outpatient and hospitalization care costs are overlapping with 
the initial visits’ costs in the dataset. It is not possible from 

Figure 1 Distribution of medical costs according to categories of resources use. (A) Breakdown of medical costs between emergency visits, non-emergency visits and 
medications. (B) Breakdown of medical costs between outpatient visits, hospitalizations and medications. 
Abbreviation: ER, emergency.
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the available data to extract these items separately. 
Therefore, the total medical costs were also analyzed accord-
ing to the management pathway as outpatient vs hospitalized 
(Figure 1B). Outpatient care accounted for the largest part of 
the cost representing 52.89% of the total costs (AED 
109,242,993), followed by medication costs representing 
39.84% (AED 82,295,679). Finally, hospitalization costs 
were 7.27% of the total medical costs (AED 15,009,948).

Trend Analysis of Costs and Resources 
Used Over Years
Annual Total Costs
By comparing the total medical costs for all patients 
between different years from 2015 till 2018, it was found 
that total medical costs are increasing every year, starting 

from AED 161,843,698 in 2015 to AED 206,548,620 in 
2018. In contrast, the contribution of medications relative 
to the total costs was decreasing every year (Figure 2A). 
However, when analyzing medications costs only, it was 
found that medication costs increased every year until 
2017 but dropped in 2018, as illustrated in 
Figure 2B. These figures indicate that although the abso-
lute expenditure on medications increased, this increase 
was less than the increase in other medical activities. 
Accordingly, the contribution of medications to total 
costs decreased over time.

Annual Drug Prescriptions
The above figures are slightly different when the ana-
lysis targets the annual number of drug prescriptions 

Figure 2 Change in medical costs over the study period from 2015 to 2018. (A) Total medical costs per year from 2015 to 2018. (B) Medications cost per year from 2015 
to 2018.
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instead of the total costs. In this case, we observed an 
increase in the number of prescribed medications from 
2015 to 2016, then a decline in 2017, and a further 
decline in 2018 (Figure 3). By analyzing the prescribed 
medications according to the drug type (ie, controller 
vs reliever medications), the year 2017 has the highest 
frequency of reliever medication use among all years.

Annual Costs per Patient
The annual total costs described above resulted from many 
factors, including the number of patients, drug prices, and 
the intensity of resources used by each patient. To examine 
the changes in resources used irrespective of the number 
of patients and drug price, we calculated the annual costs 
per patient after adjustment for inflation rate (Table 1). The 
annual mean cost per patient was AED 1119, 1124, 1158, 
and 1162 in the years 2015, 2016, 2017, and 2018, 
respectively.

The log-transformed results of these data are presented 
in Figure 4. It showed a continuous annual increase in total 
costs per patient every year with an increase of all health- 
care services, except medications (Figure 4A and B). The 
adjusted cost of medications per patient increased 
each year before it exhibits a decline in 2018, as shown 
in Figure 4C.

Frequency of Prescribed Medications by Class
All patients with prescribed medications in 2018 were 
analyzed according to the prescribed drug class 
(Figure 5). The analysis revealed that the combination 
of long-acting beta-agonists (LABA) and inhaled corti-
costeroids (ICS) were the most prescribed, followed by 
the short-acting beta-agonists (SABA), then leukotriene 
modifiers. Anti-immunoglobulin E (IgE), single use of 
LABA, and theophylline were the least prescribed 
medications.

Indirect Costs
Work Absenteeism
The total number of sick leaves in days in 2019 for asthma 
patients (above 18 years) was estimated to be 30,948 days. 
The average income per day per employee was calculated 
as AED 888.02 per day. Indirect costs for 2019 due to 
work absenteeism related to asthma were estimated by 
multiplying the number of off days by the average income 
per day per employee. It was found that in 2019, the total 
indirect cost due to work absenteeism related to asthma 
was AED 27,482,319.

Similarly, the average daily earnings per employee for 
2018 was calculated as AED 856.22, resulting in a total 
indirect cost due to work absenteeism related to the asthma 
of AED 35,809,014. Sick leaves for patients younger than 
18 years were not used in the calculation due to the 
assumption that these patients are school-going and not 
contributing to the workforce.

Asthma Related Death
The number of deaths for each year from 2015 to 2018 due 
to respiratory diseases and asthma are shown in Table 2. 
According to the available data, all over the four years, 
a total of 15 fatality cases were attributable to asthma. 
These numbers represented a small percentage of all 
respiratory deaths (2.1%). Although the total number of 
respiratory deaths was highest in 2018 (195 cases), the 
same year witnessed the lowest asthma-related deaths (no. 
=2 cases), representing 1% of the total respiratory-related 
death.

Discussion
Asthma has a sizeable economic impact on the healthcare 
system in Abu Dhabi. Our study aimed to estimate both 
direct and indirect costs of asthma in Abu Dhabi over four 
years from 2015 to 2018. Previous research conducted in 
this area was a study collecting data back in 2011 limited 
to the one-year duration and focused only on direct 
costs.16 This study makes a unique contribution to our 
understanding of the financial burden of the disease 
throughout many years.

-We demonstrated that more than 206 million AED 
($56 million in 2015) was expensed on direct medical 
costs for asthma treatment in 2018. While productivity 
loss due to work absenteeism was estimated to cause 
more than 27 million AED ($7.4 million in 2015) lost 
income in 2019. These findings revealed a high economic 
burden imposed by asthma on the healthcare system in 

Table 1 Adjusted Mean Cost per Patient per Year (2015 to 
2018)

Resource Item 2015 2016 2017 2018

Medication 466.91 467.70 475.76 463.13

Other costs 652.36 655.90 682.35 699.26

Total 1119.27 1123.61 1158.12 1162.39

Note: Costs are expressed in AED and adjusted for inflation rate to 2015 prices.
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Abu Dhabi in terms of both direct and indirect costs, as 
documented in the national claims database.

Medical costs for asthma management estimated in 
the study can be compared to previous studies conducted 
in Abu Dhabi and other Emirates in the UAE. Our 
findings revealed that the total medical cost incurred in 
2018 was AED 206,548,620 ($56,238,265 in 2105) 
resulting from an average annual per-patient cost of 
nearly AED 1162 ($316 in 2015). In the previous study 
conducted in Abu Dhabi in 2011, the total annual costs 
were about AED 105 million ($31 million in 2015) for 
139,000 patients.16 The annual per-patient cost was 
around AED 750 ($220 in 2015). These figures are 
much lower than the calculated costs in our study. This 
difference can be partly attributed to the involvement of 
other activities in the e-claims database that were not 
captured in the previous years, such as outpatients’ visits 
and hospitalizations. However, the difference is too large 
to be explained by the inclusion of these items. In the 
current study, the trend analysis of medical costs, over 
the study duration, revealed a continuous increase in 
total and per-patient costs every year, even after adjust-
ing for the inflation rate. The adjusted annual per-patient 
costs increased from AED 1119 ($305 in 2015) in 2015 
to AED 1162 ($316 in 2015) in 2018. Interpreting these 
figures together raises a number of questions to address 
the exact causes for this small but continuous increase. 
The increase might suggest an increased number of 
uncontrolled asthma patients requiring more 

considerable healthcare expenditure. The other possible 
explanation is the overuse of health-care resources in 
terms of outpatient visits, hospitalizations, or medication 
use. National efforts should be directed to evaluate 
health-care professionals’ compliance and facilities to 
treatment guidelines.

Our findings can also be compared with a study con-
ducted in Dubai (another emirate in UAE) in 2013 using 
data collected from patient questionnaires. The study esti-
mated an annual per-patient medical cost of about AED 
1700 ($493 in 2015). The total economic burden for 
this year was AED 88 million ($25.5 million in 2015) 
for treating 52,500 patients.15

Various estimated costs were also reported in the lit-
erature from the US, Canada, and Europe. In the US, the 
estimated annual direct cost per patient from 2008 to 2013 
was $3300 (adjusted to 2015 US dollars).22 Studies from 
Europe generally reported a lower cost for treating asthma 
patients. According to a recent review, the average cost per 
patient was estimated to be $1900 ($1840 in 2015) in 
Europe.5 A report from Ireland documented nearly €700 
in 2017 ($770 in 2015) for direct costs per asthma 
patient.23 The lowest cost was estimated in a Canadian 
study, in which the cost per patient was $311 in 2012 
($270 in 2015).24

Comparison of the above figures requires some cau-
tion. Many factors can affect the estimated costs in each 
study. Some are related to the disease and its management, 
such as the severity of cases, the clinical practice, health- 

Figure 3 Medication use by the number of dispensed prescriptions in different years.
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Figure 4 Trend analysis for medical costs using log transformed data. (A) Trend analysis for total medical costs. (B) Trend analysis for medical costs other than medications. 
(C) Trend analysis for medication cost.
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care services, and medication costs. Other heterogeneity 
sources may result from the methodology used in data 
collection or analysis and the resource items included 
within the scope of each study. Finally, the perspective 
and the countries’ insurance system structure impact the 
estimated costs in different studies.

The primary driver for medical cost in this study was 
outpatient visits, followed by medication, and hospitaliza-
tion cost with a contribution of 52.89%, 39.84%, and 
7.27%, respectively. Similar results were found in both 
studies conducted in UAE, in which outpatient care repre-
sented the highest cost but with variable share (81% in the 
previous study in Abu Dhabi and 37% in the Dubai 
study15,16).

On the contrary, results from the US, UK, and Canada 
revealed that medication costs made up the highest con-
tribution in the total medical cost.22,24,25 In Canada, for 
example, medication costs alone accounted for 68.3% of 
the total costs.24 Notably, outpatient care represented the 
least costly category in the US and Canada.22,24

Though these findings can reflect, to some extent, how 
the disease is managed differently in each country, care 
should be taken as each study might have used different 
definitions and classification systems for these categories, 
which may affect the comparability between them. The 
unit prices of these items in each country should also be 
considered beside the total cost. Finally, in studies collect-
ing data through patient questionnaires, recall bias can 

Table 2 Number of Respiratory Disease Deaths for Each Year and Death Cases Attributable to Asthma

Year Number of Cases of Respiratory Disease 
Related Deaths

Number of Cases of Asthma 
Related Deaths

Percentage of Asthma Death from all 
Respiratory Deaths

2015 161 5 3%
2016 178 3 2%

2017 174 5 3%

2018 195 2 1%

Figure 5 Number of patients according to the prescription frequency of each drug class during 2018. 
Abbreviations: ICS, inhaled corticosteroids; IGE, immunoglobulin; LABA, long acting beta agonists; OCS, oral corticosteroids; SABA, short acting beta agonists.
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play a role in overestimating specific categories with 
a special impact on patients, such as hospital stays.

Our study found that a substantial amount of costs was 
attributed to ER visits and hospitalization. In the first 
analysis, ER visits represented 10.53% of the total costs. 
In the second analysis, hospitalization accounted for 
7.27% of the total medical cost. These findings suggest 
a potential for improving asthma management in UAE to 
minimize such avoidable costs by implementing cost- 
effective national strategies aiming at better asthma control 
and improved access to early treatment. For example, in 
Finland, a nationwide asthma program (1994–2004) and 
an allergy program (2008–2018) have been implemented 
to improve asthma management. From 1987 to 2013, the 
total annual costs decreased by 14%. This reduction was 
despite the three-fold increase in prevalence. The annual 
costs per patient decreased by 72%.9

In this study, we estimated a total of AED 27,482,319 
($7,482,780) indirect cost in 2019 attributed to work 
absenteeism. Similar to our findings, substantial indirect 
costs were also documented in several studies in the UAE 
and other countries. In Dubai, the average loss of days due 
to asthma was four days per year, which results in a loss of 
about 79,000 workdays annually.15 In Ireland, the indirect 
costs were estimated to account for 43% of the total 
asthma costs.23 Another study from the US calculated 
that asthma was responsible for $3 billion (adjusted to 
2015 US dollars) in losses due to missed work and school 
days during 2008–2013.22

The methodology used in our study has many 
strengths. It gives us a very close estimate of the real 
expenditure on medical costs of asthma treatment. Real 
prices incurred by different health-care providers and paid 
by different insurers are all reflected in the claims data-
base. There is a low risk of selection bias in our study as 
the e-claims database represents the national health insur-
ance of Abu Dhabi, which covers 98% of the whole 
population. The use of the ICD classification system also 
allowed accurate identification of asthma cases. Another 
strength of this study is the analysis of changes in costs 
over multiple years. It gives an overall picture of the 
nature of changes occurring in the asthma management 
landscape in Abu Dhabi. It is also worth noting that this is 
the second study measuring asthma costs in Abu Dhabi, 
which provides a more extended timeframe for better and 
more robust insights generation.

However, this study is not without limitations. First, it 
is supposed that few data, especially from smaller health- 

care facilities, may not be included in the insurance claims 
database, which can result in little underestimation of the 
overall costs. The percent of omitted claims is estimated to 
be about 10%, according to the DoH. The main objective 
of the study was to estimate the economic burden of 
asthma from the health-care system perspective; accord-
ingly, the study did not capture the whole burden of the 
disease on the society as other important costs are not 
assessed here, eg, non-medical costs including transporta-
tion. For indirect costs also, only work absence was 
included in our study while other critical aspects were 
not measured. Such costs include productivity losses due 
to decreased performance at work, partial absence, 
reduced working hours, inability to work, early retirement, 
reduced productivity in performing routine household 
chores, and the indirect cost of missed school days for 
children. It was reported in the literature that children with 
asthma caused higher indirect costs than adult patients 
because of the parents’ missed workdays who are caring 
for sick kids.5 Earlier studies that attempted to measure 
different cost type from a societal perspective found that 
indirect costs alone represent 35% to 43% of the total 
disease burden.23,26 Finally, the method used in our study 
does not allow us to access patient clinical characteristics 
such as the disease history and severity and relate them 
with the incurred costs.

Studies measuring the cost of illness are of substantial 
importance to the decision-makers and researchers. Our 
findings can inform other economic studies, such as cost- 
effectiveness studies of newer asthma medications. On the 
other hand, it can support decision-makers to better allo-
cate resources according to the disease areas that are con-
suming the highest resources. Unfortunately, up to our 
knowledge, very few data are generated on the cost of 
illness of other diseases in the UAE. The only study, which 
examined the cost of diabetes in UAE in AL-Ain from 
2004 to 2005, reported an annual cost per diabetic patient 
without complications of US $1605 ($1980 in 2015) and 
$5645 ($6700 in 2015) for patients with complications.27

Future research collecting individual patient data will 
support and explain findings in our study on the national 
level. Such clinical details will help us precisely define the 
causes of resource consumption. It will also facilitate 
monitoring of care improvement, compliance with guide-
lines, and the success of national programs. Studying the 
relationship between medication prescribing habits and the 
decrease in asthma hospitalizations and ER visits will also 
be of interest to decision-makers. For indirect costs, future 
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studies can include the indirect costs of school-age 
patients, which is expected to increase the estimates 
significantly.

On the global level, more standardized approaches 
should be developed and adopted to allow for valid inter- 
country comparisons and help monitor trends in the eco-
nomic burden on a robust basis.

Conclusion
The economic burden of asthma on the health-care system 
in Abu Dhabi is very high in terms of both direct and 
indirect costs. Direct medical costs increased dramatically 
since the last study conducted in the same region in 2011. 
Medical costs are primarily derived from outpatient visits, 
followed by medication and hospitalization. Total and 
annual costs per patient were constantly increasing over 
the study period suggesting that asthma management is not 
moving towards a better status. Though the mortality rate 
is very low, indirect costs attributed to sick leaves are 
substantial. Our findings can inform policymakers and 
suggest the need for implementing better cost-effective 
disease management programs.
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