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ABSTRACT

المزمن  الرئوي  الانسداد  مرض  انتشار  مدى  لتقييم  الأهداف:  
الوبائي في المملكة العربية السعودية.

الطريقة:  أجري هذا المسح المستعرض المرتكز على السكان لمرض   
الانسداد الرئوي المزمن خلال الفترة ما بين يونيو 2010م وديسمبر 
2011م. لقد تم الاتصال ب 56,000 رقم تم اختيارهم عشوائياً 
وافق  وقد  للمشاركة.  مؤهل  فرد   10,001 تحديد  ليتم  وذلك 
9,779 فرد على المشاركة. وكل من كانت ردوده على استبيان 
انتقل للأجابة على أسئلة أكثر تركيزاً حول مرض  إيجابية  الفرز 

الانسداد الرئوي المزمن . 

النتائج:  بلغت نسبة المدخنين الحاليين أو السابقين %27.9. أما 
للعمر فقد  المصنفة طبقاً  بالجنس  المرتبطة  التدخين  عن معدلات 
بلغت %38.7 في الرجال و %7.4 في النساء. ولقد عانىمن مرض 
الانسداد الرئوي المزمن حسب التعريف الوبائي249 شخص. وأما 
السعوديين  لدى  والجنس  للعمر  طبقاً  المصنف  للمعدل  بالنسبة 
فقد بلغ %2.4. وبشكل عام فقد كان المرض أكثر انتشاراً لدى 

الرجال %3.5 مقارنة بالنساء 1.0%.

لعموم  المزمن   الرئوي  الانسداد  الوبائي لمرض  الانتشار  الخاتمة:  
الدول  نسبة  من  أقل  كانت  والتي   2.4% هو  المملكة  سكان 

الصناعية.

Objectives: To assess the prevalence of 
epidemiologically defined chronic obstructive 
pulmonary disease (COPD) in Saudi Arabia.  

Methods: This cross-sectional, observational, 
population-based survey of COPD was conducted 
between June 2010 and December 2011 across the 
country of Saudi Arabia. A total of 56,000 randomly 
selected telephone numbers were called, which 
identified 10,001 eligible subjects; of whom 9,779 
agreed to participate. A screening questionnaire 
included 6 questions related to cigarette consumption 

and water-pipe use was administered to each 
participant. Subjects with positive screening results 
were invited to provide input for a detailed COPD 
questionnaire.

Results: The adjusted proportion of subjects who 
reported a current, or past smoking history was 
27.9%. Gender-specific smoking rates adjusted by 
age were 38.7% (95% confidence interval [CI]: 
37.5-39.9%) in men, and 7.4% (95% CI: 6.5-
8.3%) in women. The epidemiological definition 
of symptomatic COPD was met by a total of 249 
subjects. The age and gender-adjusted prevalence 
of COPD was 2.4% (95% CI: 2.1-2.7%). Overall, 
COPD was more frequently documented (p<0.0001) 
in men (3.5% [95% CI: 3-4%]) than in women (1% 
[95% CI: 0.7-1.3%]). 

Conclusion: The prevalence of epidemiologically 
defined COPD in the general population of Saudi 
Arabia is 2.4%, which is lower than that reported in 
industrialized countries. 

Saudi Med J 2014; Vol. 35 (7): 684-690

From the Department of Medicine (Wali, Alamoudi, Salem, 
Aljohaney), King Abdulaziz University Hospital, GlaxoSmithKline 
(Abulfarag, Sulaiman), Emerging Markets & Asia Pacific, Jeddah, 
and the Department of Medicine (Idrees), Prince Sultan Military 
Medical City, Riyadh, Kingdom of Saudi Arabia, and the Department 
of Respiratory Medicine (Abdelaziz), Tameside Hospital, Ashton Under 
Lyne, England, United Kingdom.

Received 29th January 2014. Accepted 13th May 2014.

Address correspondence and reprint request to: Dr. Siraj O. Wali, 
Associate Professor of Medicine, Department of Medicine, College of 
Medicine, King Abdulaziz University Hospital, Jeddah 21589, PO 
Box 80215, Kingdom of Saudi Arabia. Tel. +966 (12) 6408258. Fax. 
+966 (12) 6408315. E-mail: sowali@kau.edu.sa

684 Saudi Med J 2014; Vol. 35 (7)     www.smj.org.sa OPEN ACCESS



685www.smj.org.sa     Saudi Med J 2014; Vol. 35 (7)

COPD in Saudi Arabia ... Wali et al

In Saudi Arabia, limited data are available regarding 
the epidemiology of chronic obstructive pulmonary 

disease (COPD). However, it is believed that cases of 
COPD are under-diagnosed, but later detected at an 
advanced stage.1 Lack of laws governing smoking in 
public places contributes to air pollution and exposure 
to second-hand smoke, hence, an expected high 
prevalence of COPD.2,3 The Breathing REtraining for 
Asthma-Trial of Home Exercises (BREATHE) study 
was conducted to assess the epidemiology of COPD 
in a large population of residents in the Middle East 
and North Africa (MENA) region.4 The standardized 
methodology used in this study was similar to that 
used in the Confronting COPD surveys previously 
conducted in North America and Europe.5 Estimating 
the prevalence of COPD symptoms in the MENA 
region was the primary objective of the BREATHE 
study.4  The current report focuses on data obtained 
from residents in Saudi Arabia.  Our main objective 
is to estimate the prevalence of the epidemiologically 
defined COPD in Saudi Arabia; determining risk 
factors and describing the COPD population are the 
secondary objectives. .  

Methods. This was a cross-sectional, observational, 
population-based survey of COPD conducted between 
June 2010 and December 2011 across the country 
of Saudi Arabia. Systematic screening of a national 
population sample in order to identify a group of 
individuals likely to have COPD was carried out using 
telephone interviews.4 Patients’ approval of being 
a part of this research was sought and obtained, and 
their information was kept confidential. A random 
stratified sampling method generated a group of at least 
10,000 adult subjects. An assisted random-digit dialing 
procedure generated and called telephone numbers 
by blocs. In the initial evaluation of the proportion 
of usable numbers, a bloc of 5,000 random phone 
numbers was generated and called. This continued 
until a minimum of 10,000 subjects agreed to take 
part in the survey. Each telephone number on the list 
was consecutively dialed, and in order to improve the 
chance of reaching a subject, numbers were dialed up 
to 15 times (on different days and at different times) 

until contact was established. Based on the 15 attempts, 
subjects were categorized as: interview, formal refusal, or 
an invalid number (out of service, professional number 
or fax, not reachable). Telephone number eligibility 
was assessed, for example, work telephone numbers are 
non-eligible. Subjects with eligible telephone numbers 
were characterized according to age, gender, and region 
(Figure 1). To evaluate the efficacy of the telephone 
random-dialing method in recruiting subjects along 
with the acceptability of the questionnaires, a pilot 
feasibility study was conducted before starting the 
main survey. During the screening phase, male or 
female subjects aged ≥40 years, and who were willing 
to take part were enrolled in the study. Those who were 
excluded included subjects not residing in the country, 
foreign origin residents who have been in the country for 
<6 months at the time they were contacted, and those 
with a comorbid mental illness. Eligible subjects were 
given identical information regarding the study without 
specifically mentioning COPD as to avoid possible bias. 
The total number, gender, and ages of subjects recruited 
for this study are shown in Figure 1. To ensure that 
the sample of recruited patients was representative of 
the entire Saudi population, cross-stratification was 
performed to ensure representativeness by age and 
gender, and margin stratification was performed to ensure 
representativeness by region (Table 1). As a first step, a 
screening questionnaire using the Computer Assisted 
Personal Interviewing (CAPI) method, or an equivalent 
was administered.4 The screening questionnaire was 
composed of 6 questions to determine the presence 
of respiratory symptoms that met the definition 
of chronic bronchitis or breathlessness (symptom 
criterion), one question regarding the existence of a 
diagnosis of COPD, chronic bronchitis or emphysema 
(diagnosis criterion), and 6 questions in order to collect 
information on smoking habits, type, and frequency 
of tobacco used (smoking criterion). Only those who 
fulfilled the screening criteria were invited to complete a 
more detailed COPD questionnaire, which consisted of 
18 questions regarding demographics, smoking habits, 
and respiratory symptoms. Although the diagnosis 
of COPD in this study was made using a specific 
questionnaire, the authors appreciate that according 
to the Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) Guidelines6 the diagnosis of COPD 
depends on the presence of airflow limitation based on 
the value of forced exploratory volume in one-second 
(FEV1) and its ratio to forced vital capacity (FVC).6 
However, the questionnaire used in this study contains 
questions present in the COPD assessment test (CAT),7 
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Figure 1 - Subjects included for determination of response rate in a study on chronic obstructive pulmonary disease in Saudi Arabia.

Table 1 - Demographics of the study population compared with the 
expected data from eligible subjects in a study conducted on 
chronic obstructive pulmonary disease in Saudi Arabia.

Variables Screened Expected 
Number 9,779 10,000
Gender, n (%)

Women 3,392 (34.7) 4,463 (44.6)
 Men 6,387 (65.3) 5,537 (55.4)

Age, n (%)
40-49 5,909 (60.4) 5,461 (54.6)
50-59 2,677 (27.4) 2,400 (24.0)
>60 1,193 (12.2) 2,139 (21.4)

which has been recommended in the GOLD Guidelines 
to be used as a measure of health status in COPD.6

The objective was to identify a group of eligible 
subjects, who fulfilled the epidemiological case 
definition of COPD. Accordingly, the subjects were 
categorized into 4 populations (Table 2): the “COPD”; 
“Possible COPD”; “Non-COPD”; and the “Potential 
COPD” populations.4 Subjects included in the 
“COPD” population were considered as having positive 
screening results and invited to provide input for a more 
detailed questionnaire. This detailed COPD patient 
questionnaire consisted of 77 questions on risk factors 
of COPD, disease history, clinical symptoms, effect on 
daily-life, and management. The screening procedures 
and detailed COPD patient questionnaires used in this 
study were developed using the validated questionnaires 
provided in the Confronting COPD study.5 Methods 
of translation, back-translation, medical review, and 

linguistic validation were used to ensure trans-cultural 
validation of the questionnaires. Out of the final 234 
“COPD” subjects who were included in this study, 216 
completed the detailed COPD questionnaire, with  a 
response rate of 92.3%.

Statistical analysis. Data are presented as 
proportions and mean values with standard deviations 
(SD), or median values with interquartile ranges (IQR). 
Confidence intervals (95% CI) were calculated for 
binomial data. The x2 test and the Mantel Haenszel 
test were used, as appropriate, to estimate associations 
between categorical variables for trends. Two-sided tests 
were always used, and a p value of 0.05 was considered 
significant. Bonferroni’s correction was applied for 
multiple testing procedures, when appropriate. All 
statistical analyses were performed using the Statistical 
Package for Social Sciences version 17 software (SPSS 
Inc, Chicago, IL, USA).

Results. Smoking rates. The adjusted proportion 
of subjects who reported current or past smoking was 
27.9% (n=2,662; [95% CI: 27.0-28.8%]), regardless of 
the type of tobacco used (cigarettes and/or water-pipes). 
Most of the 2,138 cigarette smokers (93.3%; n=1,994) 
were men (Table 3). Gender-specific smoking rates 
adjusted by age were 38.7% (95% CI: 37.5-39.9%) 
in men, and 7.4% (95% CI: 6.5-8.3%) in women  
(Figure 2). No differences were found between age 
groups in gender-adjusted smoking rates: 31.2% (95% 
CI: 30.7-31.7%) in subjects aged 40-49 years; 32.6% 
(95% CI: 31.9-33.3%) in subjects aged 50-59 years; 
and 29.8% (95% CI: 29.0-30.5%) in subjects aged 
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Table 3 - Age-adjusted smoking exposure in this study on chronic 
obstructive pulmonary disease in Saudi Arabia.

Variables Women Men
Total* 3,322 6,237
Cigarettes smokers    144 1,994

>10 pack-years, n (%)   77 (53.5) 1,541 (77.3)
Pack-years (mean + SD) 17.9 + 22.0 25.4 + 23.7

Water-pipes smokers    127    816
>5 years use, n (%) 111 (87.0)    622 (76.2)

*227 missing data

Figure 2 - Age-adjusted smoking rates in men and women in this study 
on chronic obstructive pulmonary disease in Saudi Arabia.

≥60 years. Cigarettes were the main source of tobacco 
consumption. Their use was reported by 79.6% of 
smokers in Saudi Arabia. While 34.9% of smokers 
reported using water-pipes, only 9.87% reported using 
water-pipes alone. Among water-pipe users (n=943), 
men were 6-fold more likely to report water-pipe use 
than women (816 men versus 127 women) (Table 3). 

Table 2 - Definitions used in a survey using the Computer Assisted Personal Interviewing (CAPI) method4  in a study conducted on chronic obstructive 
pulmonary (COPD) disease in Saudi Arabia.  

Variable Definition

Definition of chronic bronchitis The GOLD definition of chronic bronchitis was used in the study: “the presence of cough and sputum production 
for at least 3 months in each of 2 consecutive years,” not necessarily associated with airflow limitation.6

Epidemiological definition of COPD “COPD” cases were defined as eligible subjects fulfilling BOTH the following smoking and 
symptoms/diagnosis criteria:

Study populations Four populations were characterized:
“COPD” population: eligible subjects fulfilling the epidemiological definition of COPD (both smoking and 
symptoms/diagnosis criteria fulfilled).
“Possible COPD” population: eligible subjects fulfilling either the smoking criterion or the symptoms/diagnosis 
criterion, but not both.
“Non-COPD” population: eligible subjects fulfilling neither criterion.
“Potential COPD” population: eligible subjects fulfilling at least one criterion. This group, thus includes both 
the “COPD” and the “Possible COPD” groups.

The prevalence of water-pipes smoking adjusted to age 
is shown in Figure 2. More than 66% of water-pipe users 
reported long-term use (87% of women and 76.2% of 
men had used water-pipes ≥5 years).

Prevalence of COPD-related respiratory symptoms.
Self-reported productive cough and breathlessness were 
the respiratory symptoms assessed during the screening 
phase of this study. A total of 1,301 subjects reported 
at least one of these symptoms. The prevalence of these 
respiratory symptoms, adjusted to age and gender was 
14.3% [95% CI: 13.6-15%] of the general population 
(Figure 3). The most frequently reported sole symptom 
was breathlessness (approximately 70% of all reports). 
The COPD-related respiratory symptoms were more 
frequently reported (p<0.0001) by women (17.2% 
[95% CI: 15.9-18.5%]) than by men (11.2% [95% CI: 
10, 4-12%]) (Figure 3). 

Prevalence of chronic bronchitis. Subjects were 
considered to have chronic bronchitis when the reported 
respiratory symptoms fulfilled the GOLD definition of 
chronic bronchitis.6 A total of 2.8% of subjects in this 
study population fulfilled this definition.

Prevalence of COPD. The epidemiological 
definition of symptomatic COPD was met by a total of 
249 subjects, giving rise to an age and gender-adjusted 
COPD prevalence in the general population of 2.4% 
(95% CI: 2.1-2.7%) (Figure 4). Overall, COPD was 
more frequently documented (p<0.0001) in men 
(3.5% [95% CI: 3-4%]) than in women (1% [95% CI: 
0.7-1.3%]) (Figure 4).

Diagnosis and duration of symptoms. Only 39.4% 
of the COPD defined population reported a previous 
diagnosis of COPD, and 43.3±12.1 years was the mean 
age at diagnosis (Table 4).

Association between respiratory disease and 
smoking. The association between cumulative cigarette 
exposure and symptoms was evaluated. Cigarette 
smokers had a higher frequency of all 3 evaluated 
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Discussion. This study demonstrated that the 
adjusted proportion of subjects who reported a current 
or past smoking history was 27.9%. The estimated 
epidemiologically defined COPD rate was 2.4%, while 
the gender-specific COPD distribution among the 
population was found to be 3.5% in men and 1% in 
women. 

In this study, smoking rates were evaluated 
throughout the Saudi region using a standardized 
methodology and screening a large sample of subjects 
(n=9,779). Both current and past smoking habits, as 
well as smoking vehicles (both cigarettes and water-
pipes) were considered. Overall, tobacco use has been 
associated with many factors including social status, 
education, age, employment status, income level, marital 
status, psychological status, and religious beliefs.8,9 The 
difference in smoking rates between men and women 
found in our study was well described in Saudi Arabia, 
as well as in other countries in the region.9,10 This 
difference  may  be  related  to underreporting  among  
females, which is probably attributed to the social 
stigma associated with smoking. Nevertheless, our 
findings are more in keeping with previously reported 
prevalence in the general population; the prevalence of 
smoking among Saudi males ranges from 13-38% with 
a median of 26.5%, while in Saudi females the range 
is 1-16% with a median of 9%.11 However, smoking 
rates in women have rapidly increased in the Middle 
East region during the past years.9 This is possibly due 
to the influence of social customs, media, and proactive 
marketing efforts.10 

In our study, more than one-third of the smokers 
smoked both cigarette and water-pipe. This is probably 
due to the common misconception that water-pipe 
smoking is harmless.12 In fact, water-pipe smoking may 
be more damaging since the level of plasma nicotine 
resulting from smoking one water-pipe was found to be 
20% higher than the level of plasma nicotine resulting 
from smoking 21 cigarettes.13  In other words, water-pipe 
smoking may carry greater risks to health, and current 
data refutes the delusion that smoking a water-pipe is 
harmless.14 These findings strongly imply that tobacco 
control programs must address all the forms of tobacco 
consumption, not just smoking cigarettes.12 The rates 
of water-pipe use alone described in our study appear 
lower than previously reported.12,15,16 The age range 
used in our study, which excluded individuals <40 
years of age, may have contributed to this difference, 
since water-pipe smoking is particularly prevalent 
among adolescents and young adults worldwide.17,18 

Similarly, the smoking rates found in this study only 

Table 4 - Diagnosis and duration of chronic obstructive pulmonary 
disease (COPD) symptoms in Saudi Arabia. 

Variables No.

Total no. of COPD  patients*  216

Patients with known COPD diagnosis,  n (%) 85 (39.4%)

Age at diagnosis (years), mean ± SD 43.3 ± 12.1

Age at first PCP (years), mean ± SD 38.8 ± 10.1

Age at first dyspnea (years), mean ± SD 40.9 ± 10.2

*33 missing data. PCP - persistent coughing with phlegm

Figure 3 - Age-adjusted prevalence of respiratory symptoms in this study 
on chronic obstructive pulmonary disease in Saudi Arabia.

Figure 4 - Gender-specific chronic obstructive pulmonary disease 
distribution in the general population of Saudi Arabia

symptoms (productive cough, chronic bronchitis, and 
breathlessness), in particular those who have smoked 
for >10 pack-years. The association between water-pipe 
use and symptoms was determined after adjusting 
for cigarette consumption as approximately 50% of 
water-pipe users also smoked cigarettes. Once more, 
all 3 symptoms showed a significant association. The 
association was most prominent for chronic bronchitis 
and flattest for breathlessness in regard to both cigarette 
smoking and water-pipe use.
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apply to the population aged ≥40 years, and therefore 
cannot be generalized to all age categories because of the 
predominantly young Saudi population.

The prevalence of COPD was only 2.4% according 
to the epidemiological definition of COPD used, 
which is lower than the prevalence reported by local 
and international studies.5,19,20 However, it is difficult 
to compare epidemiological data on the prevalence 
of COPD symptoms from different studies because 
of the considerable variation in the methodology and 
definition of COPD used in these studies. Recently, 
Al Ghobain et -al20 reported that the prevalence of 
COPD among smokers >40 years of age and attending 
a primary healthcare clinic in Saudi Arabia was 14.2%. 
However, this study was focused on a specific population 
requesting health provider advice at primary health care 
clinics. In the Confronting COPD surveys conducted 
in North America and Europe, where a comparable 
methodology was used, the overall proportion of 
subjects in all countries with symptomatic COPD 
(approximately 6.5%) was higher than that reported in 
our study.5 

Several factors may have contributed to this 
difference. First, COPD may be more prevalent in 
western countries possibly due to the contribution of 
other factors, such as air pollution.20-23 Second, smoking, 
particularly in women, and respiratory symptoms may be 
under-reported in telephone interviews. In this respect, 
it is pertinent that while more women than men reported 
COPD-related symptoms in our study, inclusion of the 
smoking criterion in the epidemiological definition of 
COPD resulted in a 3-fold lower prevalence of COPD 
in women than in men. Third, productive cough may be 
considered by some as a ‘normal’ behavior in smokers, 
and hence contribute in underreporting symptoms. 
This was further evident by the fact that productive 
cough was less frequently reported than breathlessness. 
Finally, certain groups of subjects with COPD may 
not have been captured in our study. These include 
subjects with mild symptoms that were not considered 
worthy of reporting, those with COPD incorrectly 
diagnosed as asthma, and subjects with chronic airway 
obstruction who have been exposed to airborne risk 
factors other than smoking. Several reports from 
developing countries have demonstrated that indoor 
air pollution from biomass fuel is a significant COPD 
risk factor, especially for non-smoking rural women.21-24  

In addition, independent of the risk associated with 
concomitant cigarette smoking, water-pipe use maybe 
another discrete risk factor in the Saudi region due to the 
observed noteworthy connection concerning water-pipe 
use and the rate of respiratory symptoms. Furthermore, 

in 2009, a Lebanese survey indicated that the harmful 
effects of water-pipe smoking on health could be similar 
to those of cigarette smoking.25 Therefore, since COPD 
related to cigarette smoking is what the epidemiological 
definition of COPD focused on, risk factors besides 
cigarette smoking should be considered by a future 
epidemiological definition of COPD.26 This study has 
some limitations. First, the subjects may not recognize 
COPD symptoms, which undoubtedly lead to the 
underestimation of the prevalence of COPD. Moreover, 
COPD is not necessarily diagnosed until it is moderately 
advanced. Second, the high prevalence of tuberculosis 
in developing countries that may cause bronchiectasis 
and chronic irreversible airflow limitation may pose a 
problem regarding the case definition for COPD.19,23 In 
addition, we also realize that the diagnosis of COPD is 
usually made on the basis of a lung function displaying 
an airflow limitation, which is not the case in this study. 
However, this criterion may be difficult to apply here 
and may be time consuming, considering the large 
number of the individuals included in the study.

In conclusion, this report demonstrated that 
the adjusted proportion of subjects who reported 
current or past smoking was 27.9%. The prevalence 
of epidemiologically defined COPD in the general 
population of Saudi Arabia is 2.4%, which is lower than 
that reported in industrialized countries. 
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