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Abstract

Background: North Africa and Middle East (NAME) has an increasing burden of chronic respiratory diseases (CRDs);
however, a systematic understanding of the distribution and trends is not available. We aimed to report the trends of
CRDs and attributable risk factors in this region between 1990 and 2019.

Methods: Using data from the Global Burden of Diseases Study (GBD) 2019, cause specific mortality served as the
basis for estimating incidence and disability-adjusted life years (DALYs). The burden attributable to risk factors was
calculated by a comparative risk assessment and contribution of population ageing and growth was determined by
decomposition analysis.

Results: The number of deaths due to CRD in 2019 were 128,513 (110,781 to 114,351). In 2019, the age-standardized
incidence rate (ASIR) of CRDs was 1052.8 (924.3 to 1209.4) per 100,000 population and had a 10.3% increase and the
age-standardized death rate (ASDR) was 36.1 (30.9 to 40.3) with a 32.9% decrease compared to 1990. In 2019, United
Arab Emirates had the highest ASIR (1412.7 [1237.3 to 1622.2]) and Afghanistan had the highest ASDR (67.8 [52.0 to
81.3]). CRDs were responsible for 2.91% of total DALYs in 2019 (1.69% due to chronic obstructive pulmonary disease
[COPD] and 1.02% due to asthma). With regard to the components of DALYs, the age-standardized rate of years of
life lost (YLL) had a —39.0% (— 47.1 to — 30.3) decrease; while the age-standardized rate of years lived with disability
(YLD) had a 13.4% (9.5 to 17.7) increase. Of total ASDRs of CRDs, 31.6% were attributable to smoking and 14.4% to
ambient particulate matter pollution.
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Conclusion: CRDs remain a leading cause of death and disability in NAME, with growth in absolute numbers. COPD
and asthma were the most common CRDs and smoking was the leading risk factor especially in men. More attention
is needed in order to reduce CRDs'burden through appropriate interventions and policies.

Keywords: Burden, Chronic respiratory disease, DALYs, GBD, North Africa and Middle East

Background

Chronic respiratory diseases (CRDs) are among the lead-
ing non-communicable diseases (NCDs) and important
contributors to the rising burden of NCDs in North
Africa and Middle East (NAME) [1]. Compared with
other NCDs, CRDs were neglected for many years [2,
3]. In this region, CRDs reached from 12th cause of all
ages death in 1990 to 6th cause of death in 2019 and were
responsible for 2.91% of total disability-adjusted life years
(DALYs) and 4.14% of total deaths in 2019 [4].

Several common modifiable risk factors have been
identified for CRDs, such as tobacco smoking, second-
hand smoking, indoor and outdoor pollutions, aller-
gens, and occupational agents [5]. Moreover, there is a
relationship between CRDs and risk of pulmonary neo-
plasms and tobacco smoking is a common risk factor for
CRDs and lung cancer [6]. Thus, identifying the trends
and planning for prevention of these potential risk fac-
tors will have a significant impact on morbidity and mor-
tality. According to world health organization (WHO)
global reports, while tobacco use, as the main risk fac-
tor for CRDs, is decreasing worldwide, the prevalence
of tobacco smoking in the NAME region is expected to
increase between 2010 and 2025 [7].

Previous studies have estimated the prevalence and
burden of CRDs and attributed risk factors at the global
level [8, 9] and showed that the prevalence of CRDs in
NAME increased between 1990 and 2017 and was esti-
mated to be 7.7% in 2017 [9]. However, comprehensive
data regarding the epidemiology and burden of CRDs in
the NAME region are lacking. Thus, in this study we pro-
vided a systematic report of CRDs in the NAME region
including incidence, prevalence, mortality and DALYs
and compared them by sex, age groups, countries and
socio-demographic index (SDI) based on the Global Bur-
den of Diseases, Injuries, and Risk Factors Study (GBD)
2019 [10], which is an essential step to apply policies to
reduce the burden of CRDs in this region.

Material and methods

The GBD 2019 study, conducted by the Institute for
Health Metrics and Evaluation (IHME), involved 21 geo-
graphical regions composed of 204 countries and territo-
ries from 1990 to 2019 [10]. The original input data for
CRDs, as well as the modelling strategy for death, were
described in detail previously [10]. Herein, we focused

on the methods and statistical analyses of estimation
the CRDs burden from the GBD 2019 study. The NAME
region consists of 21 countries including Afghanistan,
Algeria, Bahrain, Egypt, Iran, Iraq, Jordan, Kuwait, Leba-
non, Libya, Morocco, Oman, Palestine, Qatar, Saudi Ara-
bia, Sudan, Syrian Arab Republic, Tunisia, Turkey, United
Arab Emirates, and Yemen.

As per GBD Data Dictionary, CRDs include the follow-
ing five categories: asthma, chronic obstructive pulmo-
nary disease (COPD), interstitial lung disease (ILD) and
pulmonary sarcoidosis, pneumoconiosis (including sili-
cosis, asbestosis, coal-worker pneumoconiosis, and other
pneumoconiosis), and other CRDs. The International
Classification of Diseases (ICD)-10 codes were used for
mapping the GBD cause list (Additional file 1).

The prevalence of CRDs was estimated by using Dis-
Mod-MR version 2.1, a Bayesian regression analytical
tool used in the GBD study [10, 11]. All-cause mortal-
ity rates were derived from vital registration systems,
censuses, and surveys, and were analyzed with demo-
graphic methods to correct for incompleteness. Cause
of Death Ensemble model (CODEm) [12] tool was used
to generate CRDs mortality estimates. CoDCorrect was
used to ensure that the independently modeled single-
cause mortality estimates match the separately modeled
all-cause mortality [10]. Mortality-to-incidence ratios
(MIR) were applied to the final CRD’s mortality meas-
ures to estimate the incidence. To estimate YLLs, each
death caused by CRD was multiplied by the standard life
expectancy at that age. YLDs were calculated by multi-
plying prevalence of each sequela by the sequela specific
disability weight. A brief measure of cause-burden based
on both non-fatal health losses and premature deaths was
reported as DALYs, which were the addition of the YLLs
and YLDs.

Risk factors’ burdens were estimated consistent with
general framework established for comparative risk
assessment (CRA) [10, 11, 13]. CRA consists of risk-out-
come pair inclusion, relative risk estimation, exposure
level and distributions estimation, counterfactual level of
exposure determination, and population attributed frac-
tions and burden computation [11].

Estimates were composed of 12 behavioral, environ-
mental/ occupational, and metabolic risk factors for
CRDs (Ambient ozone pollution, Ambient particulate
matter pollution, high body-mass index [BMI], High
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temperature, Household air pollution from solid fuels,
Low temperature, Occupational asthmagens, Occupa-
tional exposure to asbestosis, Occupational exposure
to silica, Occupational particulate matters, gases, and
fumes, Second hand smoke, and Smoking) [11].

The Socio-demographic Index (SDI) is a composite
indicator of development status which is strongly corre-
lated with health outcomes. It is the geometric mean of 0
to 1 indices of total fertility rate under the age of 25, mean
education for those ages 15 and older and lag distributed
income per capita [14]. Each country in the region was
grouped based on SDI into 5 SDI quintiles, including low,
low-middle, middle, high-middle and high (Additional
file 2). Decomposition analysis was conducted to analyze
the contribution of population aging, population growth,
and changes in the age-specific incidence rates on the
absolute change of CRD incidence [15].

Statistical analysis

Data will be described in terms of absolute numbers and
age-standardized rates per 100,000 population following
95% uncertainty interval (UI), 25th and 95th values of
the ordered draws. All the statistical analyses, plots, and
numbers created in this study were performed by R for
windows v 4.0.3 [16].

Results

Incidence and prevalence

The CRDs incident cases increased from 3,154,020 (95%
Ul 2,622,223 to 3,814,340) in 1990 to 5,803,364 (5,049,564
to 6,767,369) in 2019, revealing a 1.8-fold increase; more-
over, the age-standardized incidence rate (ASIR) of CRDs
increased from 954.2 (835.8 to 1095.5) in 1990 to 1052.8
(924.3 to 1209.4) per 100,000 population in 2019 (Table 1
and Fig. 1A). Between 1990 and 2019, ASIR increased
in all countries, except for 4 countries (Bahrain, Iran,
Iraq, and Yemen) with a decrease in ASIR. United Arab
Emirates had the highest ASIR in 2019 (1412.7 [1237.3
to 1622.2] per 100,000 population) (Additional file 3).
Asthma had the highest ASIR (589.8 [473.1 to 728.9] per
100,000 population) and pneumoconiosis had the lowest
ASIR (0.9 [0.7 to 1.1] per 100,000 population) in 2019.
ASIR of pneumoconiosis decreased in men (—32.8%
[—42.2 to —21.5]) and increased in women (70.3% [60.4
to 81.9]) (Table 2, Fig. 1A).

The absolute number of CRDs prevalent cases and age-
standardized prevalence rate (ASPR) in NAME increased
during 1990 and 2019 (Fig. 1B and Table 1). Among all 21
countries in 2019, United Arab Emirates had the highest
ASPR (9499.6 [8528.5 to 10,588.0], per 100,000 popula-
tion) (Additional file 3, Fig. 2). Prevalent cases and ASPR
of all CRD’s subtypes increased between 1990 and 2019,
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except for ASPR of asthma which decreased (—7.9%
[—12.4 to —3.2]) in both sexes (Table 2, Fig. 1B).

With regard to the age groups, in 2019, the highest
rate of incidence and prevalence was seen in 80 plus age
group (incidence rate: 3204.0 [2794.4 to 3688.0], preva-
lence rate: 26,222.3 [24506.1 to 28,182.2] per 100,000
population). Among under 14 years population, the high-
est incidence rate was in 1-4 years age group (2016.3
[1256.6 to 3067.6] per 100,000 population) (Fig. 3). ASIR
and number of incident cases increased in all SDI quan-
tiles between 1990 and 2019 (Fig. 4).

Decomposition analysis of new cases in NAME showed
an overall 84.0% increase from 1990 to 2019, of which
76.4% and 13.1% were attributed to population growth
and incidence rate change, respectively; while, changes in
age structure were responsible for —5.6% decrease in this
change (Additional file 4).

Mortality

The number of CRDs deaths in NAME increased from
78,174 (68,863 to 87,436) in 1990 to 128,513 (110,781
to 114,351); while the age-standardized death rate
(ASDR) of CRDs decreased from 53.8 (47.1 to 61.6) in
1990 to 36.1 (30.9 to 40.3) in 2019 per 100,000 popula-
tion (Table 1, Fig. 1C). Among all countries in 2019, the
highest ASDR was in Afghanistan (67.8 [52.0 to 81.3] per
100,000 population) and ASDR decreased in all countries
(Additional file 3).

In 2019, COPD had the highest ASDR (26.1 [22.2
to 29.5] per 100,000 population). ASDR of COPD and
asthma decreased in both sexes (— 18.0% [— 30.9 to — 2.8]
and —59.0% [—68.2 to —49.3]) while, ASDR of pneu-
moconiosis increased in females (56.9% [14.7 to 119.9])
(Table 2, Fig. 1C).

The highest rate of death was seen in 80 plus age group
(723.7 [598.1 to 813.0] per 100,000 population) and the
lowest was in age group of 10—14 years (0.6 [0.5 to 0.7]
per 100,000 population) (Fig. 3). The number of CRDs
death increased in all SDI quantiles during the study
period, while the ASDR decreased in all SDIs (Fig. 4).

DALYs, years of life lost (YLLs), years lived with disability
(YLDs)

In NAME, CRDs were responsible for 2.91% of total
DALYs in 2019, including 1.69% due to COPD, 1.02% due
to asthma, and 0.1% due to other CRDs. The number of
CRD’s DALYs increased from 2,964,169 (2,615,504 to
3,338,882) in 1990 to 4,759,606 (4,142,498 to 5,361,709) in
2019; while, the age-standardized DALYs rate decreased
from 1403.7 (1252.6 to 1560.5) in 1990 to 1033.4 (906.7
to 1149.3) in 2019 per 100,000 population. With regard
to the components of DALYs, the age-standardized rate
of YLL had a —39.0% (—47.1 to —30.3) decrease; while
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Fig. 1 The time trend of all ages number and age-standardized rate of CRDs. A Incidence, B prevalence, C deaths, and D DALYs

the age-standardized rate of YLD had a 13.4% (9.5 to
17.7) increase (Table 1 and Fig. 1D). Afghanistan had the
highest age-standardized rate of DALYs in 2019 (1754.0
[1422.5 to 2077.1] per 100,000 population) (Additional
file 3). The age-standardized DALYs rates of COPD and
asthma decreased in both sexes (—11.8% [—21.1 to —0.9]
and —47.6% [—56.0 to — 39.1], respectively) and the age-
standardized DALYs of pneumoconiosis increased in
females (70.3% [43.2 to 108.6]) (Table 2, Fig. 1D). Dur-
ing 1990 and 2019, rate of DALYs due to CRDs was the
highest in 80 plus age group (9045.1 [7870.5 to 9992.2],
per 100,000 population) compared to other groups. Also,
DALYs rate of CRDs had a decrease in all age groups
during this period (Fig. 3). During the study period,
age-standardized DALYs and YLL rates decreased in all
SDI quantiles; while, the age-standardized rate of YLD
showed an increasing pattern in all SDIs except in high-
SDI countries (Fig. 4).

Burden attributed to risk factors

In 2019, the CRDs ASDR and age-standardized DALYs
rate attributable to all risk factors in NAME were 23.3
(19.9 to 26.4) and 590.1 (513.9 to 662.4) per 100,000 pop-
ulation and had —28.3% (—38.4 to —17.7) and — 23.0%
(—31.0 to —13.8) decline during the follow up period,
respectively (Table 1). Of total ASDRs of CRDs, 31.6%
(28.7 to 34.4) were attributable to smoking, 14.4% (11.2 to
18.2) to ambient particulate matter pollution, 8.7% (5.7 to
12.2) to high BMI, 7.5% (6.1 to 8.8) to occupational par-
ticulate matter, gases, and fumes, 6.3% (3.3 to 9.6) to sec-
ondhand smoke, 5.3% (4.0 to 6.5) to low temperature, and
4.8% (2.3 to 7.3) to ambient ozone pollution.

Between 1990 and 2019, the ASDR of attributable per-
centage to occupational exposure to asbestoses (62.3%
[10.2 to 176.6]), ambient particulate matter pollu-
tion (50.7% [33.2 to 77.0]), and ambient ozone pollu-
tion (28.8% [19.4 to 51.2]) increased, while the ASDR of
attributed percentage to household air pollution from
solid fuels (—76.4% [—81.9 to — 71.0]), and occupational
asthmagens (—40.6% [—50.4 to —25.0]) decreased in all
countries (Fig. 5).

The ASDR of COPD in males were mainly attributed
to smoking followed by ambient particular matter pol-
lution and occupational particulate matter, gases, and
fumes and in females to ambient particular matter pol-
lution followed by smoking and low temperature, with
slight changes between 1990 and 2019. The ASDR of
asthma were mainly attributed to high BMI, smoking and
occupational asthmagens in both sexes and the ASDR of
pneumoconiosis were attributed to occupational expo-
sure to silica and occupational particulate matter (Addi-
tional file 5).

Discussion

In NAME, the ASIR of CRDs increased by 10.3% and the
age-standardized DALYs rate of CRDs declined signifi-
cantly by 26.4% between 1990 and 2019. This reduction
was mainly caused by the reduction in ASDR and age-
standardized YLL rate, while the age-standardized rate of
YLD increased significantly. These findings may empha-
size greater improvements in case fatality rather than
changes in incidence and prevalence in the region. ASIR
and ASPR were the highest in high-SDI, while ASDR and
age-standardized DALYs were the highest in low-SDI
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Fig. 2 Age-standardized prevalence rate of CRDs in North Africa and Middle East countries in female and males in 1990 and 2019

countries, findings unchanged since first estimated in  smoking is the leading risk factor for DALYs and deaths
1990. Asthma was the most prevalent CRD, affecting an  related to CRDs for men, other risk factors such as
estimated 22 million people in 2019 and COPD was half  household and ambient particulate matter pollution and
as common, with 11 million people affected. Although  high BMI have considerable effects on women.
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Fig. 3 The rate of CRDs. A Incidence, B prevalence, C deaths, and D DALYs categorized by age groups and sex in 1990 and 2019
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According to the increasing incidence and prevalence
of CRDs and high rates of mortality in countries such as
Afghanistan, increased attention and resources should
be allocated to this category of diseases. According to
the 2019 world population ageing report, the number of
persons aged 80 and over significantly increased in the
region between 1990 and 2019 and is estimated to show
a high increase from 2019 to 2050 [17]. Moreover, in
our study the highest incidence, prevalence, deaths and
DALYs due to CRDs were concentrated in people aged
80 and over. Thus, the incidence and prevalence of CRDs
are likely to continue increasing in the future. Moreover,
COVID-19 pandemic which has happened during last
months of 2019, could also affect the incidence and bur-
den of CRDs in the future [18—20]. However, our results
represent the CRDs burden before COVID-19 pandemic
and the impact of pandemic needs to be investigated
further [21, 22]. COVID-19 may increase the number of
mortality cases due to CRDs due to misdiagnosis of res-
piratory conditions such as COPD exacerbation during
pandemic and also severity of COVID-19 in patients with
CRDs [19, 23].

In our study the incidence and prevalence of CRDs
were relatively high in young children (under 14 years).
Asthma is the most common NCD in children and the
prevalence of childhood asthma is high in low- and
middle-income countries with an increasing pattern
[24]. In utero and parental smoking is an important risk

factor for asthma development in children and the high
prevalence of CRDs in young adults could be linked to
the high smoking prevalence in NAME countries [25,
26]. While COPD is considered as an adult disease,
recent evidences suggest that its origin may be in child-
hood and neonatal respiratory infections, low birth
weight, preterm birth and exposure to smoking may
contribute to COPD and long-term reduction of lung
function in children [27].

Based on our estimations in NAME the ASIR of pneu-
moconiosis was higher in women during the study period
and showed a significant increase after 2000, while ASDR
and age-standardized DALYs were higher in men with
an overall decreasing pattern compared to women. The
decreasing pattern of ASDR in men could be due to
improvement in quality of work places [28]; however, the
pattern was increasing in women possibly because more
women are employed during past decades due to urbani-
zation in the region [29]. Moreover, it had been shown
that in NAME, the contribution of silicosis had decreased
but the contribution of asbestosis and coal had increase
in the measures of pneumoconiosis incident cases [30].
In contrast to our results which showed an increase in
number of deaths and DALYs, the number of deaths due
to pneumoconiosis decreased annually in U.S.A from
1999 to 2018 [31]. According to the increasing trends of
pneumoconiosis in the region, several government-based
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plans have to take place in order to minimize occupa-
tional risk factors, provide healthy and safe environment
for all workers, and ban asbestosis.

Smoking is the main risk factor of CRDs and the rate
of smoking varies greatly within NAME region and the
highest rate of smoking was reported in Jordan, Lebanon,
Syria, and Turkey [32]. Smoking rates in women are gen-
erally lower than men [33]. For this reason, in the NAME
region smoking was not the most prevalent risk factor
of CRDs burden in women and household and ambi-
ent particulate matter pollution and high BMI were the
most prevalent risk factors in women. The rate of smok-
ing among women in Lebanon was reported to be higher
compared to women of other countries in the region [34]
and this will explain our results that Lebanese woman
had the highest CRDs burden attributed to smoking.
Water-pipe usage is also increasing in the region and due
to misperceptions regarding the safety of water-pipes,
the usage is common among women and children [35].
Water-pipes are shown to be associated with several con-
ditions such as cardiovascular disease and pulmonary
disease [36].

High BMI is considered as a major modifiable risk fac-
tor of asthma in both children and adults [37] and some
gender differences have been reported in the association
between high BMI and asthma in adolescents [38]. Preva-
lence of high BMI had increased dramatically in NAME
during past decades mainly due to economic transforma-
tions, changes in lifestyles and diets and in most coun-
tries the change was more prominent in women due to
cultural factors and restricted access to sport activities
[39].

Ambient particulate matter pollution is another impor-
tant risk factor for CRDs in the region mainly due to the
small size of these particles which are inhaled deeply into
lungs. Sources of air pollution in NAME are windblown
dust, sea salt, vehicular emissions and traffic-related air
pollution, open burning of waste, industrial emissions,
low quality fuels, temperature inversion in cold seasons
and household emissions [40]. Increasing urbanization
over the last decades in the region is another risk factor
for increasing incidence of CRDs [41].

Several action plans must be considered in order to
reduce the incidence of CRDs in young adults and to
prevent the development of lung diseases by reducing
exposure to smoking and air pollution, reducing respira-
tory infections [27] and also reducing the risk of preterm
and low-birth weight neonates [42]. Also, policy makers
must provide general access to healthcare facilities and
medication, as well as trained health professionals [27].
According to the increasing pattern of incidence and
prevalence of CRDs in the region, tobacco control and
demand reduction frameworks should be implemented
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in countries, such as increasing tax on tobacco products,
banning smoking in public places, educating people about
the adverse effects of tobacco especially at young age, edu-
cating about the misperceptions regarding water-pipes
and banning advertisement of tobacco products [43]. In
Saudi Arabia, the modification of tobacco tax policies in
2017, has resulted in significant reduction in cigarette
consumption [44]. Moreover, national plans and policies
should be developed in order to reduce the burden of high
BMI and to address level of activity, effects of urbaniza-
tion and dietary changes [45]. Several actions will help
reducing the burden of air pollution such as providing
high quality fuels, providing public and non-motorized
transportations, reducing open burning of waste, and pro-
viding clean cooking and heating fuels [40].

This study has many strengths such as, systematic
data and method usage which could potentially compare
burden of CRDs among different countries in NAME
between 1990 and 2019, possibly making the results gen-
eralizable. Although some limitations are also present.
Where data are not available, out-of-sample prediction
and imputation methods are employed by GBD and the
results depend on the effectiveness of these methods
[10]. Another limitation is that GBD 2019 study did not
provide data regarding the incidence and prevalence of
“other CRDs” and thus, we only reported mortality and
DALYs. Also, there is a lack of standardized case defini-
tion across countries in order to distinguish different
CRDs. Accurate diagnosis of some CRDs requires equip-
ment and resources such as spirometry which may be
lacking in less-developed countries [46]. Moreover, in
some countries such as Africa, there is lack of functional
vital registration systems [47]. Additionally, the issue of
confounders especially between air pollution and smok-
ing has not been taken into account [9].

Conclusion

In NAME, the number of incident cases and deaths due
to CRDs were increasing and COPD and asthma were the
most common CRDs in the region. Smoking was the lead-
ing risk factor for CRDs especially in men. According to
the high incidence and prevalence of CRDs in the region
and the fact that much of CRDs’ burden is preventable
through appropriate interventions and policies, in this
study we tried to provide more attentions on CRDs as an
important leading cause of death in the region.

Abbreviations

ASDR: Age-standardized death rate; ASIR: Age-standardized incidence rate;
ASPR: Age-standardized prevalence rate; BMI: Body-mass index; COPD: Chronic
obstructive pulmonary disease; CRD: Chronic respiratory disease; DALYs:
Disability-adjusted life years; GBD: Global Burden of Disease; ILD: Interstitial
lung disease; MIR: Mortality-to-incidence ratio; NAME: North Africa and Middle



Fallahzadeh et al. Respiratory Research (2022) 23:268

East; NCD: Non-communicable diseases; SDI: Socio-demographic index; Ul:
Uncertainty interval; WHO: World Health Organization; YLD: Years lived with
disability; YLL: Years of life lost.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512931-022-02187-3.

Additional file 1: Table S1. List of ICD-10 mapped codes for CRDs.

Additional file 2: Table S2. SDI Categories for North Africa and Middle
East’s countries

Additional file 3: Table S3. Age-standardized rate of incidence, preva-
lence, deaths, DALYs, YLLs, and YLDs due to CRDs in North Africa and
Middle East countries between 1990 and 2019, with percentage change
by sex.

Additional file 4: Table S4. Decomposition analysis of CRDs new cases
between 1990 and 2019 by sex, in North Africa and Middle East region
and its countries.

Additional file 5: Figure S1. Age-standardized death rates due to
asthma, pneumoconiosis and COPD attributable to 12 risk factors by sex
in 1990 and 2019.

Acknowledgements
Not applicable.

Author contributions

AF, YST and AS contributed in writing the manuscript and suggested statistical
methods for analyzing the data. SSM participated in data acquisition, con-
ducted data analyses, interpreted results. EM, SHG, PS, ZE, MN, MMR, NR, MHF,
and BL participated in data acquisition and critical review of the manuscript.
FF and NR conceived the research questions and provided guidance on data
acquisition and analysis and interpreting results, and critical review of the
manuscript. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials

The datasets generated and/or analyzed during the current study are available
in the GBD repository, https://www.healthdata.org/data-visualization/gbd-
compare.

Declarations

Ethics approval and consent to participate

No individual data were reported in this paper, and the estimates were
extracted from the aggregated pre-existing online data. The study was
approved by the ethical committee of Endocrinology and Metabolism
Research Institute (EMRI) under the reference code of IRTUMS.EMRI.
REC.1400.019.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

"Non-Communicable Diseases Research Center, Endocrinology and Metabo-
lism Population Sciences Institute, Tehran University of Medical Sciences,
Tehran, Iran. “Department of Biostatistics, University of Social Welfare

and Rehabilitation Sciences, Tehran, Iran. *Department of Biostatistics, Faculty
of Paramedical Sciences, Shahid Beheshti University of Medical Sciences,
Tehran, Iran. “Endocrinology and Metabolism Research Center, Endocrinol-
ogy and Metabolism Clinical Sciences Institute, Tehran University of Medical
Sciences, Tehran, Iran.

Page 11 of 12

Received: 11 April 2022 Accepted: 19 September 2022
Published online: 29 September 2022

References

1. KanedaT, El-Saharty S. Curbing the noncommunicable disease epidemic
in the Middle East and North Africa: prevention among young people is
the key. Washington, DC: Population Reference Bureau; 2017.

2. Khaltaev N. GARD, a new way to battle with chronic respiratory diseases,
from disease oriented programmes to global partnership. J Thorac Dis.
2017,9(11):4676-89. https://doi.org/10.21037/jtd.2017.11.91.

3. Aminorroaya A, Fattahi N, Azadnajafabad S, Mohammadi E, Jamshidi K,
Rouhifard Khalilabad M, et al. Burden of non-communicable diseases in
Iran: past, present, and future. J Diabetes Metab Disord. 2020. https://doi.
0rg/10.1007/540200-020-00669-7.

4. GBD Compare Seattle WI, University of Washington. 2019. https://vizhub.
healthdata.org/gbd-compare/.

5. World Health Organization. Global surveillance, prevention and control
of chronic respiratory diseases: a comprehensive approach. https://www.
who.int/gard/publications/GARD_Manual/en/.

6.  Mohammadi E, Aminorroaya A, Fattahi N, Azadnajafabad S, Rezaei N, Farzi
Y, et al. Epidemiologic pattern of cancers in Iran; current knowledge and
future perspective. J Diabetes Metab Disord. 2021,20(1):825-9. https://
doi.org/10.1007/540200-020-00654-6.

7. World Health Organization. WHO global report on trends in prevalence of
tobacco use 2000-2025, 4th edition. https://www.who.int/publications/i/
item/9789240039322.

8. Li X CaoX,Guo M, Xie M, Liu X. Trends and risk factors of mortality and
disability adjusted life years for chronic respiratory diseases from 1990
to 2017: systematic analysis for the global burden of disease study 2017.
BMJ (Clinical Research ed). 2020;368: m234. https://doi.org/10.1136/bm]j.
m234.

9. Soriano JB, Kendrick PJ, Paulson KR, Gupta V, Abrams EM, Adedoyin RA,
Adhikari TB, Advani SM, Agrawal A, Ahmadian E, Alahdab F. Preva-
lence and attributable health burden of chronic respiratory diseases,
1990-2017: a systematic analysis for the global burden of disease study
2017. Lancet Respir Med. 2020;8(6):585-96. https://doi.org/10.1016/
$2213-2600(20)30105-3.

10. VosT, Lim SS, Abbafati C, Abbas KM, Abbasi M, Abbasifard M, Abbasi-Kan-
gevari M, Abbastabar H, Abd-Allah F, Abdelalim A, Abdollahi M. Global
burden of 369 diseases and injuries in 204 countries and territories,
1990-2019: a systematic analysis for the global burden of disease study
2019. Lancet (London, England). 2020,396(10258):1204-22. https://doi.
0rg/10.1016/50140-6736(20)30925-9.

11. GBD Collaborators, Arnlév J. Global burden of 87 risk factors in 204
countries and territories, 1990-2019: a systematic analysis for the
global burden of disease study 2019. Lancet (London, England).
2020;396(10258):1223-49. https://doi.org/10.1016/50140-6736(20)
30752-2.

12. Foreman KJ, Lozano R, Lopez AD, Murray CJ. Modeling causes of death:
an integrated approach using CODEm. Popul Health Metrics. 2012;10:1.
https://doi.org/10.1186/1478-7954-10-1.

13. Murray CJ, Ezzati M, Lopez AD, Rodgers A, Vander HS. Comparative
quantification of health risks conceptual framework and methodologi-
cal issues. Popul Health Metrics. 2003;1(1):1. https://doi.org/10.1186/
1478-7954-1-1.

14. Network GBoDC. Global burden of disease study 2019 (GBD 2019) socio-
demographic index (SDI) 1950-2019. Seattle: Institute for Health Metrics
and Evaluation (IHME); 2020. https://doi.org/10.6069/D8QB-JK35.

15. Fitzmaurice C, Allen C, Barber RM, Barregard L, Bhutta ZA, Brenner H,
et al. Global, regional, and national cancer incidence, mortality, years of
life lost, years lived with disability, and disability-adjusted life-years for 32
cancer groups, 1990 to 2015: a systematic analysis for the global burden
of disease study. JAMA Oncol. 2017,3(4):524-48. https://doi.org/10.1001/
jamaoncol.2016.5688.

16. R Core Team. R: a language and environment for statistical computing.
Vienna: R Foundation for Statistical Computing; 2020.

17. Nations tU. World population ageing, 2019:highlights. New York: UN;
2019.


https://doi.org/10.1186/s12931-022-02187-3
https://doi.org/10.1186/s12931-022-02187-3
https://www.healthdata.org/data-visualization/gbd-compare
https://www.healthdata.org/data-visualization/gbd-compare
https://doi.org/10.21037/jtd.2017.11.91
https://doi.org/10.1007/s40200-020-00669-z
https://doi.org/10.1007/s40200-020-00669-z
https://vizhub.healthdata.org/gbd-compare/
https://vizhub.healthdata.org/gbd-compare/
https://www.who.int/gard/publications/GARD_Manual/en/
https://www.who.int/gard/publications/GARD_Manual/en/
https://doi.org/10.1007/s40200-020-00654-6
https://doi.org/10.1007/s40200-020-00654-6
https://www.who.int/publications/i/item/9789240039322
https://www.who.int/publications/i/item/9789240039322
https://doi.org/10.1136/bmj.m234
https://doi.org/10.1136/bmj.m234
https://doi.org/10.1016/s2213-2600(20)30105-3
https://doi.org/10.1016/s2213-2600(20)30105-3
https://doi.org/10.1016/s0140-6736(20)30925-9
https://doi.org/10.1016/s0140-6736(20)30925-9
https://doi.org/10.1016/s0140-6736(20)30752-2
https://doi.org/10.1016/s0140-6736(20)30752-2
https://doi.org/10.1186/1478-7954-10-1
https://doi.org/10.1186/1478-7954-1-1
https://doi.org/10.1186/1478-7954-1-1
https://doi.org/10.6069/D8QB-JK35
https://doi.org/10.1001/jamaoncol.2016.5688
https://doi.org/10.1001/jamaoncol.2016.5688

Fallahzadeh et al. Respiratory Research (2022) 23:268

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34

35.

36.

37.

38.

Naderian M, Sheikhy A, Ghorashi SM, Tajdini M, Sadeghian S, Hosseini

K. Fluid management in acute cardiac condition and superimposed
COVID-19 infection. Do we need a careful revision? Casp J Internal Med.
2021;12(3):356-8. https://doi.org/10.22088/cjim.12.3.356.

Sykes DL, Farugi S, Holdsworth L, Crooks MG. Impact of COVID-19 on
COPD and asthma admissions, and the pandemic from a patient’s
perspective. ERJ Open Res. 2021. https://doi.org/10.1183/23120541.
00822-2020.

Hadadi A, Mortezazadeh M, Kolahdouzan K, Alavian G. Does recombinant
human erythropoietin administration in critically ill COVID-19 patients
have miraculous therapeutic effects? J Med Virol. 2020,92(7):915-8.
https://doi.org/10.1002/jmv.25839.

Alavian G, Kolahdouzan K, Mortezazadeh M, Torabi ZS. Antiretrovirals for
prophylaxis against COVID-19: a comprehensive literature review. J Clin
Pharmacol. 2021;61(5):581-90. https://doi.org/10.1002/jcph.1788.
Mohammad B, Amir Mohammad A, Amir Ali A, Saina Nezami N, Masoud
M, Abdolreza M, et al. Prevalence of olfactory dysfunction in COVID-19
patients. J Craniomaxillofac Res. 2021. https://doi.org/10.18502/jcr.v8il.
7152.

Deslée G, Zysman M, Burgel PR, Perez T, Boyer L, Gonzalez J, et al. Chronic
obstructive pulmonary disease and the COVID-19 pandemic: reciprocal
challenges. Respir Med Res. 2020;78: 100764. https://doi.org/10.1016/).
resmer.2020.100764.

Lai CK, Beasley R, Crane J, Foliaki S, Shah J, Weiland S. Global variation in
the prevalence and severity of asthma symptoms: phase three of the
International Study of Asthma and Allergies in Childhood (ISAAC). Thorax.
2009;64(6):476-83. https://doi.org/10.1136/thx.2008.106609.

Dharmage SC, Perret JL, Custovic A. Epidemiology of asthma in children
and adults. Front Pediatr. 2019. https://doi.org/10.3389/fped.2019.00246.
Rezaei N, Farzadfar F. Points to consider regarding tobacco hindrance.
Arch Iran Med. 2020;23(5):353-5. https://doi.org/10.34172/aim.2020.25.
Zar HJ, Ferkol TW. The global burden of respiratory disease-impact on
child health. Pediatr Pulmonol. 2014;49(5):430-4. https://doi.org/10.1002/
ppul.23030.

Centers for Disease Control and Prevention. Mining program: occupa-
tional safety and health risks. https.//www.cdc.gov/niosh/programs/
mining/risks.html.

Abaza KEaN. Urbanization in the MENA region: a benefit or a curse?
https://www.carboun.com/energy/urbanization-in-the-mena-region-a-
benefit-or-a-curse/.

Shi P, Xing X, Xi S, Jing H, Yuan J, Fu Z, et al. Trends in global, regional and
national incidence of pneumoconiosis caused by different aetiologies:
an analysis from the global burden of disease study 2017. Occup Environ
Med. 2020;77(6):407-14. https://doi.org/10.1136/cemed-2019-106321.
Bell JL, Mazurek JM. Trends in pneumoconiosis deaths—United States,
1999-2018. MMWR Morb Mortal Wkly Rep. 2020;69(23):693-8. https://doi.
org/10.15585/mmwr.mm6923al.

Reitsma MB, Kendrick PJ, Ababneh E, Abbafati C, Abbasi-Kangevari

M, Abdoli A, et al. Spatial, temporal, and demographic patterns in
prevalence of smoking tobacco use and attributable disease burden in
204 countries and territories, 1990-2019: a systematic analysis from the
global burden of disease study 2019. The Lancet. 2021;397(10292):2337-
60. https://doi.org/10.1016/50140-6736(21)01169-7.

World Health Organization. 10 facts on gender and tobacco. https://
www.who.int/gender/documents/10facts_gender_tobacco_en.pdf.
Baddoura R, Wehbeh-Chidiac C. Prevalence of tobacco use among the
adult Lebanese population. East Mediterr Health J = La revue de sante de
la Mediterranee orientale = al-Majallah al-sihhiyah li-sharg al-mutawassit.
2001,7(4-5):819-28.

Al-Damegh SA, Saleh MA, Al-Alfi MA, Al-Hoqail IA. Cigarette smoking
behavior among male secondary school students in the Central region of
Saudi Arabia. Saudi Med J. 2004;25(2):215-9.

Maziak W, Ward KD, Afifi Soweid RA, Eissenberg T. Tobacco smoking using
a waterpipe: a re-emerging strain in a global epidemic. Tob Control.
2004;13(4):327-33. https://doi.org/10.1136/tc.2004.008169.

Peters U, Dixon AE, Forno E. Obesity and asthma. J Allergy Clin Immunol.
2018;141(4):1169-79. https://doi.org/10.1016/]jaci.2018.02.004.

Lu KD, Billimek J, Bar-Yoseph R, Radom-Aizik S, Cooper DM, Anton-Culver
H. Sex differences in the relationship between fitness and obesity on risk
for asthma in adolescents. J Pediatr. 2016;176:36-42. https://doi.org/10.
1016/j.jpeds.2016.05.050.

Page 12 of 12

39. Nikoloski Z, Williams G. Obesity in Middle East. In: Ahima RS, editor. Meta-
bolic syndrome: a comprehensive textbook. Cham: Springer International
Publishing; 2016. p. 55-72.

40. UNEP. Actions taken by governments to improve air quality 2014. https://
wedocs.unep.org/bitstream/handle/20.500.11822/20255/NorthAfric
aMiddleEast_report.pdf.

41. HUR N.The pressure of growth: rapid urbanization in Africa and the Mid-
dle East. 2019.

42. Kwinta P, Pietrzyk JJ. Preterm birth and respiratory disease in later life.
Expert Rev Respir Med. 2010;4(5):593-604. https://doi.org/10.1586/ers.10.
59.

43. World Health Organization. WHO framework convention on tobacco
control. Geneva: World Health Organization; 2004.

44. Alotaibi HF, Alsanea NA. Impact of taxation policy on tobacco consump-
tion in Saudi Arabia. Ann Saudi Med. 2022;42(1):1-7. https://doi.org/10.
5144/0256-4947.2022.1.

45. Asbu EZ, Masri MD, Kaissi A. Health status and health systems financing in
the MENA region: roadmap to universal health coverage. Glob Health Res
Policy. 2017;2(1):25. https://doi.org/10.1186/541256-017-0044-9.

46. Lamprecht B, Soriano JB, Studnicka M, Kaiser B, Vanfleteren LE, Gnatiuc L,
et al. Determinants of underdiagnosis of COPD in national and interna-
tional surveys. Chest. 2015;148(4):971-85. https://doi.org/10.1378/chest.
14-2535.

47. Sankoh O, Dickson KE, Faniran S, Lahai JI, Forna F, Liyosi E, et al. Births and
deaths must be registered in Africa. Lancet Glob Health. 2020;8(1):e33-4.
https://doi.org/10.1016/52214-109x(19)30442-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.22088/cjim.12.3.356
https://doi.org/10.1183/23120541.00822-2020
https://doi.org/10.1183/23120541.00822-2020
https://doi.org/10.1002/jmv.25839
https://doi.org/10.1002/jcph.1788
https://doi.org/10.18502/jcr.v8i1.7152
https://doi.org/10.18502/jcr.v8i1.7152
https://doi.org/10.1016/j.resmer.2020.100764
https://doi.org/10.1016/j.resmer.2020.100764
https://doi.org/10.1136/thx.2008.106609
https://doi.org/10.3389/fped.2019.00246
https://doi.org/10.34172/aim.2020.25
https://doi.org/10.1002/ppul.23030
https://doi.org/10.1002/ppul.23030
https://www.cdc.gov/niosh/programs/mining/risks.html
https://www.cdc.gov/niosh/programs/mining/risks.html
https://www.carboun.com/energy/urbanization-in-the-mena-region-a-benefit-or-a-curse/
https://www.carboun.com/energy/urbanization-in-the-mena-region-a-benefit-or-a-curse/
https://doi.org/10.1136/oemed-2019-106321
https://doi.org/10.15585/mmwr.mm6923a1
https://doi.org/10.15585/mmwr.mm6923a1
https://doi.org/10.1016/S0140-6736(21)01169-7
https://www.who.int/gender/documents/10facts_gender_tobacco_en.pdf
https://www.who.int/gender/documents/10facts_gender_tobacco_en.pdf
https://doi.org/10.1136/tc.2004.008169
https://doi.org/10.1016/j.jaci.2018.02.004
https://doi.org/10.1016/j.jpeds.2016.05.050
https://doi.org/10.1016/j.jpeds.2016.05.050
https://wedocs.unep.org/bitstream/handle/20.500.11822/20255/NorthAfricaMiddleEast_report.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/20255/NorthAfricaMiddleEast_report.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/20255/NorthAfricaMiddleEast_report.pdf
https://doi.org/10.1586/ers.10.59
https://doi.org/10.1586/ers.10.59
https://doi.org/10.5144/0256-4947.2022.1
https://doi.org/10.5144/0256-4947.2022.1
https://doi.org/10.1186/s41256-017-0044-9
https://doi.org/10.1378/chest.14-2535
https://doi.org/10.1378/chest.14-2535
https://doi.org/10.1016/s2214-109x(19)30442-5

	The burden of chronic respiratory disease and attributable risk factors in North Africa and Middle East: findings from global burden of disease study (GBD) 2019
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Material and methods
	Statistical analysis

	Results
	Incidence and prevalence
	Mortality
	DALYs, years of life lost (YLLs), years lived with disability (YLDs)
	Burden attributed to risk factors

	Discussion
	Conclusion
	Acknowledgements
	References


