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Abstract

Background

There is a concerning lack of representative data on chronic obstructive pulmonary disease

(COPD) awareness in Saudi Arabia, and a significant proportion of the population is vulnera-

ble to developing a smoking habit, which is a major risk factor for the disease.

Methods

Population-Based Survey of 15,000 people was conducted to assess the public knowledge

and awareness of COPD across Saudi Arabia from October 2022 to March 2023.

Results

A total of 15002 responders completed the survey, with a completion rate of 82%. The

majority 10314 (69%) were 18–30 year and 6112 (41%) had high school education. The

most common comorbidities among the responders were depression (7.67%); hypertension

(6%); diabetes (5.77%) and Chronic Lung Disease (4.12%). The most common symptoms

were dyspnea (17.80%); chest tightness (14.09%) and sputum (11.19%). Among those who

complains of any symptoms, only 16.44% had consulted their doctor. Around 14.16% were

diagnosed with a respiratory disease and only 15.56% had performed pulmonary function

test (PFT). The prevalence of smoking history was 15.16%, in which current smokers were

9.09%. About 48% of smokers used cigarette, 25% used waterpipe and around 27% were

E-cigarette users. About 77% of the total sample have never heard about COPD. Majority of
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current smokers (73.5%; 1002), ex-smokers (68%; 619), and non-smokers (77.9%; 9911)

are unaware of COPD, p value <0.001. Seventy five percent (1028) of the current smokers

and 70% (633) of the ex-smokers have never performed PFT, p value <0.001. Male, youn-

ger age (18–30 years), higher education, family history of respiratory diseases, previous

diagnosis of respiratory disease, previous PFT, and being an ex-smokers increases the

odds of COPD awareness, p-value <0.05.

Conclusion

There is a significantly low awareness about COPD in Saudi Arabia, especially among

smokers. A nationwide approach must include targeted public awareness campaigns, con-

tinued healthcare professional education, community-based activities encouraging diagno-

sis and early detection, advice on smoking cessation and lifestyle changes, as well as

coordinated national COPD screening programs.

Introduction

As global population ages and more people move into urban areas, chronic respiratory prob-

lems will remain a leading source of illness and death [1]. Worldwide, chronic obstructive pul-

monary disease (COPD) is now recognized as a leading cause of mortality [2]. Identification of

the risk factors of COPD is hindered by the substantial variance that exists across regions in

terms of incidence, progression, and lung function trajectories at various ages [3]. Tobacco use

and exposure to indoor air pollution (e.g., biomass burning), outdoor air pollution, and occu-

pational pollutants have all been identified as major risk factors [4, 5]. Higher rates of hospital

admissions, mortality, and morbidity attributable to COPD results in increased burden glob-

ally [6–8]. Inadequate medical expertise and low public awareness of the condition, limited

availability of spirometry, and a lack of consensus on both clinical and epidemiological case

definitions all contribute to missed diagnosis, misdiagnosis and misclassification of the disease

[9, 10].

In Saudi Arabia, the incidence and prevalence of COPD have progressively increased

between 1990 and 2019 [11]. In 2019, Alqahtani JS 2022 reported that approximately

434,560.64 individuals had COPD in Saudi Arabia, an increase of 329.82% from 1990 [vs

101,104.05] [11]. In 2019, COPD-related fatalities made up 57% of all deaths caused by chronic

respiratory disorders in Saudi Arabia, accounting for around 2% of the total number of deaths

in the country [11]. Although COPD has a significant impact on Saudi society, data and

research on the awareness of COPD in the country is chronically limited. This lack of data is

likely responsible for the severe underdiagnosis that has been observed [11]. Further, a recent

survey of 385 people to assess public knowledge of the disease in one region of the kingdom

showed that only 30% (116) of the respondents had prior awareness of COPD [12]. Health

education on COPD is lacking, according to previous studies, not just among the general pub-

lic but also those living with the illness and their loved ones [13, 14]. If comprehensive and effi-

cient preventative actions are not taken, the rate of COPD incidence and prevalence will

continue to rise [15, 16]. Therefore, awareness is essential to encourage prevention via smok-

ing cessation advices, and may facilitate early detection, and individualize therapy. To the best

of our knowledge, there is no representative sample-based research on public COPD aware-

ness in Saudi Arabia. Therefore, the purpose of this study is to gauge public knowledge of

COPD and its risk factors. This would aid in early diagnosis and guide targeted smoking
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cessation campaigns, with the goal of reducing the national burden of COPD on the heath sys-

tem increasing the health-related quality of life of the populace.

Methods

Study design and study population

A cross-sectional study was conducted to assess public knowledge and awareness of COPD

across Saudi Arabia from October 2022 to March 2023. Participants were recruited from the

five major regions in the kingdom based on their suitability for the research. All participant

willingly took part and gave their approval before beginning the questionnaire. The purpose

and goals of the research were clearly outlined before the survey began. The inclusion criteria

included all Saudis who are currently living in Saudi Arabia and are adults (aged�18 years).

Ethical approval for this study (IRB-2022-RC-01) was granted by the Institutional Review

Board at Prince Sultan Military College of Health Sciences. Responding to the survey from the

participants was considered as giving written consent. We did not include minors. The per-

sonal information was made anonymous and was scheduled to be deleted as soon as it was pro-

cessed. The study was conducted in accordance with the Declaration of Helsinki.

Survey tool and distribution

The four sections of this evaluation questionnaire were developed using data from the current

literature and reviewed by a team of experts in respiratory medicine [17, 18]. The pilot version

of the survey was administered to 15 participants including lay people and health care provid-

ers to assess face and content validity questions. Also, it determined an estimated completion

time of five minutes for the questionnaire [19].

The survey was divided into four main sections, including structured and adaptive responses.

The first section dealt with the characteristics of the participants, such as their gender, age, existing

health conditions, family history of respiratory illness, and symptoms. The second section focused

on their smoking habits. The third section evaluated their knowledge and understanding of

COPD and where they obtained their information about the disease. The last component is made

up of Likert scale questions (ranging from strongly disagree to strongly agree) that examine the

participants’ perception, knowledge, acceptance, and expectations about COPD related risk.

For most Saudis, Arabic is the official language of communication. Because the survey’s

original form was written in English, it was sent to the Professional Translation Unit at Prince

Sultan Military College of Health Sciences to be translated into Arabic. Another professional

translator specialist then translated the Arabic version back into English. Both experienced

translators in the Translation Unit utilized "forward-backward translation" as suggested by the

World Health Organization, to compare the two English versions [20]. A further pilot exami-

nation was carried out on the Arabic version, in which 10 individuals from the public were

randomly involved, in order to assess the legibility and appropriateness of the questions [21].

The survey utilized a multi-channel approach to reach participants, including online chan-

nels such as social media and WhatsApp groups, as well as offline distribution in public places

like shopping centers, cafes, and restaurants to also target individuals at risk of digital

exclusion.

Power calculation

With a confidence interval of 98%, a margin of error of 1%, and considering the adult popula-

tion of Saudi Arabia in 2023 (27.58 million) and a response distribution of 50%, the minimum

sample size was 13523 respondents.
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Statistical analysis

To summarize the characteristics of the respondents, a descriptive analysis was conducted.

The comparisons between the different groups were assessed using Chi-square and Fisher’s

exact tests. In addition, multiple logistic regression analysis was used to determine any vari-

ables associated with a lack of COPD knowledge. The data was processed using IBM SPSS 28

and a p-value < 0.05 considered statistically significant.

Results

Demographic characteristics

A total of 15002 participants completed this survey, with a completion rate of 82% (15002/

18,292). The mostly represented regions are the south (35%) and central (23%) with the north

(12%) being least represented. Most respondents were between 18 to 30 years of age (69%),

had high school education (41%) and are females (64%)

Comorbidities and symptoms of respiratory disease

The most common comorbidities among the responders were depression (7.7%); hypertension

(6%); diabetic disease (5.8%); Anemia or other blood diseases (4.5%) and Chronic Lung Dis-

ease (4.1%). COPD, sleep-disordered breathing, and interstitial lung disease are all forms of

chronic lung disease. The most common symptoms were dyspnea (17.8%); chest tightness

(14.1%) and sputum (11.2%). Among those who complains of any symptoms, only 16.4% had

consulted their doctor. Around 14.2% were diagnosed with a respiratory disease and only

15.6% had performed pulmonary function test (PFT) (Table 1).

COPD awareness

Almost 77% of the total sample have never heard about COPD. For those who heard about

COPD, social media (42.02%); health care providers and School/university (36.10%) were the

most common routes. The proportion of the population familiar with COPD increases with

education level, in which COPD is known to 20% of individuals with a high school education

or less, 20% of those with a bachelor’s, 26% of those with a master’s, and 38% of those with a

PhD. COPD was unknown to 80% of individuals in the central region, 77% of people in the

eastern region, 79% of people in the northern region, 73% of people in the southern region,

and 80% of people in the western region (Table 2).

Smoking status and COPD risk awareness

The prevalence of smoking history was 15.2%, of which current smokers were 9.1%. About

48% of the current or previous smokers smoked cigarette, 27% and 25% smoked e-cigarette

and water pipe respectively (Table 2). Further, 45% of the current smokers, 37% of the former

smokers, and 26% of people who never smoked were unaware that smoking is the leading

cause of COPD, P value <0.001. Majority of current smokers (73.5%), ex-smokers (68%), and

non-smokers (77.9%) were unaware of COPD as a disease, p value<0.001. Indeed, 24% of cur-

rent smokers and 21% of ex-smokers said they were not motivated to quit by the awareness of

COPD, p value<0.001.

Also, 75% (1028) of current smokers and 70% (633) of ex-smokers have never performed

PFT. More than half of the all respondents (55.5%) diagnosed with respiratory disease have

never performed PFT. Also, the prevalence of respiratory diseases was 24% among cigarette

smokers, 22% among water pipe smokers, and 23% among e-cigarette users. Among those

who felt unwell enough to see a doctor, 53% were diagnosed with a respiratory disease.
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Table 1. Demographics data and characteristics of the respondents (n = 15,002).

Variable N (%)

Gender

Male 5626 (37.50)

Female 9376 (63.50)

What is your age range (year)

18–30 10314 (69)

31–40 2411 (16)

41–50 1325 (9)

51–60 652 (4)

> 60 300 (2)

Highest education qualification

Elementary school 267 (2)

Intermediate School 948 (6)

High School 6112 (41)

Diploma 1719 (11)

Bachelors 5123 (34)

Masters 567 (4)

PhD 266 (2)

Region

Eastern 2282 (15)

Western 2325 (16)

Central 3420 (23)

Northern 1744 (12)

Southern 5231 (35)

Comorbidities

Depression 1150 (7.67)

High blood pressure 882 (6)

Diabetic disease 866 (5.77)

Anemia or other blood diseases 677 (4.51)

Chronic Lung disease 618 (4.12)

Stomach disease 575 (3.83)

Cardiac disease 497 (3.31)

Kidney disease 389 (2.60)

Osteoarthritis 378 (2.52)

Liver disease 188 (1.25)

Cancer 102 (0.68)

Family history of respiratory disease

Yes 5692 (38)

No 9310 (62)

Presence of any respiratory disease symptoms

No symptoms 9851 (65.66)

Dyspnea 2670 (17.80)

Chest tightness 2114 (14.09)

Sputum 1679 (11.19)

Wheezing 1231 (8.21)

Chronic cough 1019 (6.79)

If subject complains of any symptoms: Have you consulted your doctor?

Yes 2467 (16.44)

(Continued)
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General understanding of COPD epidemiology and prognosis

Table 3 shows the level of understanding about COPD as a disease of significant burden. The

proportion of agreement (agree and disagree) was as follows: COPD is a common (48%),

Table 1. (Continued)

Variable N (%)

No 3990 (26.60)

Have you diagnosed with a respiratory disease?

Yes 2124 (14.16)

No 12878 (85.84)

Have you ever had a pulmonary function test performed?

Yes (one time) 1435 (9.57)

Yes (several time) 901 (6.01)

No 12666 (84.42)

https://doi.org/10.1371/journal.pone.0287565.t001

Table 2. Awareness of smoking as a risk factor for COPD.

Variable N (%) or mean ± SD

Smoking status

Current smoker 1364 (9.09)

Ex-smoker 910 (6.07)

Never smoked 12728 (84.84)

If current or ex-smoker, which one of the following do you smoke?

Cigarette 1096 (48.01)

Water pipe (Shisha) 574 (25.14)

Vape or e-cigarette 613 (26.85)

Pack per year For Cigarettes 24.64 ± 40

Number of Water pipe (20 min session) per week 6 ± 6.3

Do you believe that smoking is the main reason for COPD?

Yes 10776 (71.83)

No 1624 (10.83)

I don’t know 2602 (17.34)

Does Tobacco cessation therapy have a significant role in the management of COPD?

Yes 11309 (75.83)

No 1255 (8.37)

I don’t know 2438 (16.25)

Does the knowledge of COPD encourage you to stop or (not starting) smoking?

Yes 12269 (81.78)

No 2733 (18.22)

Have you ever heard about COPD?

Yes 3470 (23.13)

No 11532 (76.87)

If yes from, where have you heard about it?

Health care provide 1369 (39.32)

Friend 1108 (31.82)

TV or official health programs 810 (23.26)

Social media 1463 (42.02)

School/university 1257 (36.10)

Others 131 (3.76)

https://doi.org/10.1371/journal.pone.0287565.t002
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increases mortality (41.3%), COPD is a chronic disease (54%), COPD is a preventable disease

(73.1%) and COPD is a treatable disease (60%). In the knowledge, acceptance and expectation

parts, the total level of agreement was below 70% in all statements. This indicates poor public

awareness.

Determinants of COPD awareness

Table 4 shows the factors associated with the level of knowledge about COPD. The level of

COPD knowledge is significantly higher among 18–30 year olds compared to 31–40 age group

Table 3. The general perception, knowledge, acceptance, and expectations about COPD among the study population.

Item Level of agreement

Perception SA A N D SD

COPD is a very common disease 2954

(19.7)

4243

(28.3)

6101

(40.7)

1384 (9.2) 319

(2.1)

COPD has a severe mortality rate. 2080

(13.9)

4111

(27.4)

6862

(45.7)

1608

(10.7)

341

(2.3)

COPD is a chronic disease. 2797

(18.6)

5316

(35.4)

5733

(38.2)

866 (5.8) 290

(1.9)

COPD is a preventable disease. 4842

(32.3)

6127

(40.8)

3102

(20.7)

648 (4.3) 283

(1.9)

COPD is a treatable disease. 3019 (20) 6057 (40) 4504 (30) 1072 (7.1) 350

(2.3)

Knowledge

COPD progresses with an exacerbation. 4813 (32) 5609

(37.4)

3800

(25.3)

525 (3.5) 255

(1.7)

This disease develops with the obstruction of the airways. 4066 (27) 5914 (39) 4146

(27.6)

584 (3.9) 292

(1.9)

The most important symptoms of COPD are shortness of breath, cough and sputum production. 4551 (30) 5887 (39) 3627 (24) 633 (4.2) 304

(2.1)

Symptoms of the COPD patients are more intense during the morning. 2797

(18.6)

3894 (26) 6363

(42.4)

1537

(10.2)

411

(2.7)

Acceptance

Exposure of non-smokers to cigarette smoke in a smoking environment may cause COPD. 4358 (29) 5591

(37.3)

3862

(25.7)

882 (5.9) 309

(2.1)

Exposure to outdoor air pollution may cause COPD (especially fumes from vehicles exhaust in traffic). 4020

(26.8)

5908

(39.4)

3911

(26.1)

867 (5.8) 296

(2.0)

Exposure to organic and inorganic occupational dusts and chemicals may cause COPD 3949

(26.3)

6047

(40.3)

3820

(25.5)

833 (5.6) 353

(2.4)

Smoke from substances such as wood, dung, bushes, coal burned for heating and cooking at home may

cause COPD.

3907 (26) 5562

(37.1)

4107

(27.4)

1086 (7.2) 340

(2.3)

Expectation

Cessation of smoking may mostly prevent COPD. 3944

(26.3)

5763

(38.4)

3989

(26.6)

928 (6.2) 378

(2.5)

Some people may genetically develop COPD. 2697 (18) 4742

(31.7)

5112

(34.1)

1872

(12.5)

569

(3.8)

Influenza and pneumonia vaccines are needed to prevent from COPD. 3177

(21.2)

4967

(33.1)

5199

(34.7)

1211 (8.1) 448

(3.0)

Pulmonary rehabilitation is a recommended treatment option in COPD 3509

(23.4)

5726

(38.2)

4768

(31.8)

700 (4.7) 299

(2.0)

Avoid or controlling the risk factors after the development of COPD is necessary 5881

(39.2)

5075

(33.8)

3208

(21.4)

538 (3.6) 300

(2.0)

Abbreviations: SA: Strongly Agree; A: Agree; N: Neutral; D: Disagree; SD: Strongly Disagree

https://doi.org/10.1371/journal.pone.0287565.t003
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Table 4. Univariable and multivariable logistic regression models.

Descriptor OR (95% CI) Fully adjusted OR (95% CI)

Gender

Female 1 1

Male 1.11 (1.03–1.20) 1.01 (0.93–1.11)

Age

18–30 years 1 1

31–40 years 0.79 (0.70–0.88) 0.63 (0.57–0.72)

41–50 years 0.76 (0.65–0.87) 0.58 (0.49–0.76)

51–60 years 0.99 (0.82–1.19) 0.69 (0.56–0.84)

� 61 years 1.16 (0.89–1.50) 0.74 (0.56–0.89)

Geographical region

Central 1 1

Eastern 1.23 (1.08–1.40) 1.21 (1.06–1.38)

Northern 1.11 (0.96–1.28) 1.09 (0.95–1.27)

Southern 1.51 (1.36–1.67) 1.63 (1.46–1.82)

Western 1.04 (0.91–1.19) 1.03 (0.90–1.18)

Educational degree

Bachelor 1 1

Elementary school 1.04 (0.79–1.38) 0.87 (0.56–1.16)

Intermediate school 0.69 (0.58–0.82) 0.64 (0.54–0.77)

High school 0.71 (0.65–0.77) 0.66 (0.60–0.72)

Associate 0.71 (0.62–0.81) 0.69 (0.60–0.79)

Master’s 1.14 (0.94–1.39) 1.15 (0.98–1.45)

Doctoral 1.68 (1.30–2.16) 1.67 (1.28–2.18)

Family history of respiratory diseases

No 1

Yes 1.52 (1.40–1.64) 1.45 (1.33–1.57)

Have respiratory disease

No 1

Yes 1.70 (1.54–1.88) 1.23 (1.10–1.38)

Had PFT done

No 1

Once 2.15 (1.92–2.42) 1.99 (1.76–2.25)

More than once 2.50 (2.16–2.86) 2.41 (2.07–2.80)

Smoking Status

Current 1 1

Ex-smokers 1.30 (1.08–1.56) 1.25 (1.03–2.25)

Never smoked 0.78 (0.69–0.89) 2.75 (0.71–10.64)

Type of smoking

Never 1 1

Cigarette 1.33 (1.16–1.53) 3.04 (0.78–11.74)

Shisha 1.48 (1.23–1.78) 3.35 (0.86–12.92)

E-Cigarette 1.52 (1.27–1.81) 3.26 (0.83–12.68)

The multivariable logistic regression model was adjusted for gender, age, gender, and geographical region, and

education, family history of respiratory disease, having had PFT, smoking status, and type of smoking.

Abbreviations: OR: odds ratio; PFT: pulmonary function testing

https://doi.org/10.1371/journal.pone.0287565.t004
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[OR: 0.63 (0.57–0.72)], 41–50 age group [OR: 0.58 (0.49–0.76)], 51–60 age group [OR: 0.69

(0.56–0.84)], or� 61 age group [OR: 0.74 (0.56–0.89)]. Living in the Eastern and Southern

regions significantly associated with COPD level of awareness when compared to other

regions, [OR: 1.21 (1.06–1.38)] and [OR: 1.63 (1.46–1.82)] respectively.

Level of education particularly bachelor’s degree is significantly correlated with COPD

knowledge when compared to high school education [OR: 0.66 (0.60–0.72)], whereas it signifi-

cantly increases further with doctoral degree [OR: 1.67 (1.28–2.18)]. Having a family history of

respiratory illnesses is significantly associated with COPD awareness [OR: 1.45 (1.33–1.57)].

In addition, Performing PFT one time and more than once increases the likelihood to know

about COPD by two-fold [OR: 1.99 (1.76–2.25) and OR: 2.41 (2.07–2.80), respectively]. Smok-

ing cessation significantly increases the likelihood to familiarize with COPD by 25% [OR: 1.25

(1.03–2.25)], while never smoking significantly decreases the level of COPD awareness by 22%

[OR: 0.78 (0.69–0.89)] when compared to current smoking.

Discussion

To the best of our knowledge, this is the largest cross-sectional study that included 15002 sub-

jects to investigate the level of public awareness of COPD and its relation to smoking in Saudi

Arabia. Overall, our main outcomes indicate that there is a lack of COPD awareness and

knowledge among the Saudi general population estimated around 77%, particularly among

those who are currently (73.5%) and were previously (67%) smoking (p<0.001). This findings

is consistent in both developed and developing countries worldwide [22]. Several studies have

reported varying but low COPD awareness rates. The lowest was found in an Indian survey

that included over 6000 participants from urban cities and reported 0.9% COPD awareness

rate [23], whereas it was 4% in Brazil [22, 24], 8% in France [25], 10% in Germany [22], 17% in

Spain [26] and Canada [27], and 21.3% in Japan [28]. Although the current study demon-

strated relatively higher rate of COPD awareness (23.13%) in Saudi Arabia, there is still a sig-

nificant gap of knowledge, particularly among those aged 41–50 years old [OR: 0.58 (0.49 to

0.76)] and 51–60 years old [OR: 0.69 (0.56 to 0.84)], despite being at a greater risk of develop-

ing COPD [29].

As a primary cause for COPD [30], the prevalence of smoking is estimated to be around

20% [31] and is continuously rising alongside COPD rates in Saudi Arabia [11, 32]. This can

be attributed to the existing lack of knowledge either among smokers towards COPD or

among the public regarding the relationship between respiratory illnesses and smoking. We

found that over two third of current smokers and ex-smokers have no knowledge of COPD,

with close to half of the current smokers and ex-smokers doubts that smoking is a leading

cause of COPD. Two previous studies conducted by Mun et al. [33] and Seo et al. [34] have

also shown significantly low COPD awareness rates among heavy smokers that participated in

cigarette cessation programs in South Korea (0.4% and 1.0%, respectively). These show a

chronic lack of COPD awareness among smokers. Although we found higher COPD aware-

ness rates among smokers or ex-smokers in Saudi Arabia, creative new effort is needed to

translate this awareness to increased smoking cessation.

Interestingly, 18% of the public and 24% of current smokers in this study showed lack of

motivation to quit smoking despite being informed about COPD. This is higher than the 5.5%

reported by Seo et al [34] as well as the 9% in a study by Carlos et al [35] conducted in the

United States. A significantly high doubt that COPD is linked with smoking among the partici-

pants in this study (36%) may partly explain this low quitting intent. Perhaps, the current

COPD public awareness and education approach needs systematic review and overhaul to

reduce COPD burden in Saud Arabia in line with the national vision 2030 [36]. Interestingly,
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ex-smokers have significantly more likely to be informed about COPD [OR: 1.25 (1.03 to

2.25)] compared with current smokers, which suggests that knowledge and perception about

COPD may play a vital role in smoking cessation. Thus, more could be invested into targeted

COPD public education in-conjunction with broader smoking cessation programs.

COPD is often misdiagnosed and underestimated in Saudi Arabia [32, 37, 38] and early

diagnosis of COPD could minimize both medical and economic burden of the disease [39].

Our study found that among those who showed signs and symptoms of respiratory distress,

only around 16% had consulted their physician or performed PFT. While more than half

(56%) of patients previously diagnosed with respiratory diseases had never been assessed by

spirometry. Also, 75% of current smokers and 70% of former smokers, who are at a greater

risk of developing COPD, have never performed PFT (p<0.001). This underutilization of spi-

rometry was also observed in two studies conducted in Germany by Härtel et al [40] and Hein-

müller et al. [41] that reported 27% and 29% spirometry prevalence rate among COPD

patients, respectively. Also a previous study conducted in a primary care setting showed a

prevalence of annual spirometry use of around 27% in patients with COPD in the United

States [42]. Taken together, this low rate of PFT along with the existing lack of COPD aware-

ness could substantially contribute to the current under-detection and under-treatment of

COPD and may add further burden on health systems [41].

Expectedly, we found that COPD awareness tend to be 99% higher among participants who

had a single spirometry and the awareness increased to 2.4 folds when more spirometry test

was performed. Therefore, a key policy priority should be established to facilitate public access

to primary health centers with pulmonary function laboratories and encourage high-risk pop-

ulation to routinely conduct self-assessment and medical examination.

The overall level of agreement towards most of the surveyed COPD-related statements was

below 70%, which suggests insufficient COPD awareness and expectations among the public.

More than half of the respondents were unaware that COPD is a common disease and nearly

60% of the participants did not know that COPD increases mortality, despite COPD being

ranked as the third leading cause for mortality globally [11]. Although lower COPD acceptance

rates were also reported in Australia [43] and India [44], this poor level of beliefs and percep-

tion is particularly higher in Saudi Arabia possibly due to social pressure since most Saudi

youths socialize mostly in indoors and areas with high exposure to passive smoking [8]. There-

fore, there is a paramount necessity to provide valid information to the Saudi public regarding

the nature, prevalence, risk factors, and the long-term consequences of COPD including the

alarming reduction in disability-adjusted life years (DALYs) [45]. However, we found a trend

that COPD awareness may increases in parallel with the level of education, which highlights

the need for increasing the efforts to expand the COPD educational campaigns targeting

young as well as uneducated older adults. A similar awareness initiative showed promising

results in a four-years Norwegian public campaign where COPD awareness level was raised

from 27% to 78% [46]. Our results are likely to bring further intriguing data regarding COPD

in Saudi Arabia, expanding on past studies in this field [47–51].

This population-based research of 15,000 people has both strengths and drawbacks. With a

large sample size, this study could provide accurate prevalence rates and data about the level of

awareness that are also typical of the population under investigation. Furthermore, they pro-

vide generalizability, statistical power, and insights into the attitudes and behaviors of the

Saudi population towards COPD. However, sampling, response or recall bias are the main lim-

itations of this study. It’s important for future research to take into account possible barriers to

participation, such as respondents’ busy schedules, a lack of incentives, a lack of interest, or a

complicated survey.
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This nationwide assessment of public COPD knowledge and awareness in Saudi Arabia

have numerous implications. From a research perspective, this study might give insights on

the existing level of public awareness and understanding of COPD in Saudi Arabia. The find-

ings may also help in identifying areas of emphasis for public health campaigns and educa-

tional initiatives aimed at increasing public knowledge and understanding of COPD.

Clinically, it emphasizes the need for expanded, targeted COPD screening and diagnosis in

Saudi Arabia, as well as improved disease management and therapy. Moreover, the results may

aid healthcare practitioners in designing focused teaching programs and resources for their

COPD patients. Overall, population-based surveys of 15,000 individuals have the potential to

give valuable scientific and therapeutic insights, assisting in identifying areas for improvement

and guiding public health and clinical interventions.

Conclusion

There is a significant lack of awareness and knowledge of COPD among the general public in

Saudi Arabia; this problem is more prevalent among smokers and people with lower education

levels. This stresses the need for a multifaceted national strategy to improve Saudi Arabia’s low

COPD awareness, including public awareness campaigns, healthcare professionals education,

community-based initiatives focused on the importance of early detection, smoking cessation,

and lifestyle modifications, as well as population screening for COPD.
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35. Jiménez-Ruiz CA, Masa F, Miravitlles M, Gabriel R, Viejo JL, Villasante C, et al. Smoking characteris-

tics: differences in attitudes and dependence between healthy smokers and smokers with COPD.

Chest. 2001; 119(5):1365–70. https://doi.org/10.1378/chest.119.5.1365 PMID: 11348940

PLOS ONE Public COPD knowledge and awareness in Saudi Arabia

PLOS ONE | https://doi.org/10.1371/journal.pone.0287565 July 5, 2023 13 / 14

https://doi.org/10.3132/pcrj.2007.00009
http://www.ncbi.nlm.nih.gov/pubmed/17297526
https://doi.org/10.1016/S2213-2600%2821%2900227-7
https://doi.org/10.1016/S2213-2600%2821%2900227-7
http://www.ncbi.nlm.nih.gov/pubmed/34000234
https://doi.org/10.4103/sja.SJA%5F203%5F17
https://doi.org/10.4103/sja.SJA%5F203%5F17
http://www.ncbi.nlm.nih.gov/pubmed/28616007
http://scholarship/sha/cornell/edu/articles/521
http://scholarship/sha/cornell/edu/articles/521
https://doi.org/10.1136/bmj.328.7451.1312
http://www.ncbi.nlm.nih.gov/pubmed/15166072
https://doi.org/10.3978/j.issn.2072-1439.2013.12.46
https://doi.org/10.3978/j.issn.2072-1439.2013.12.46
http://www.ncbi.nlm.nih.gov/pubmed/24605232
https://doi.org/10.1038/s41533-021-00220-4
http://www.ncbi.nlm.nih.gov/pubmed/33574323
https://doi.org/10.1016/j.arbr.2012.07.001
http://www.ncbi.nlm.nih.gov/pubmed/22748482
https://doi.org/10.5152/TurkThoracJ.2017.190917
https://doi.org/10.5152/TurkThoracJ.2017.190917
http://www.ncbi.nlm.nih.gov/pubmed/29404171
https://doi.org/10.2169/internalmedicine.54.2916
http://www.ncbi.nlm.nih.gov/pubmed/25743007
https://doi.org/10.1016/S2213-2600%2822%2900494-5
https://doi.org/10.1016/S2213-2600%2822%2900494-5
http://www.ncbi.nlm.nih.gov/pubmed/36462509
https://doi.org/10.4103/atm.ATM%5F293%5F17
http://www.ncbi.nlm.nih.gov/pubmed/30123332
https://doi.org/10.4103/0256-4947.77485
http://www.ncbi.nlm.nih.gov/pubmed/21403413
https://doi.org/10.3904/kjim.2015.30.2.191
https://doi.org/10.3904/kjim.2015.30.2.191
http://www.ncbi.nlm.nih.gov/pubmed/25750560
https://doi.org/10.3349/ymj.2015.56.2.362
http://www.ncbi.nlm.nih.gov/pubmed/25683982
https://doi.org/10.1378/chest.119.5.1365
http://www.ncbi.nlm.nih.gov/pubmed/11348940
https://doi.org/10.1371/journal.pone.0287565


36. Elsheikh AS, Alqurashi AM, Wahba MA, Hodhod TE. Healthcare workforce in Saudi Arabia under Saudi

vision 2030. Journal of Health Informatics in Developing Countries. 2018; 12(1).

37. Wali SO, Idrees MM, Alamoudi OS, Aboulfarag AM, Salem AD, Aljohaney AA, et al. Prevalence of

chronic obstructive pulmonary disease in Saudi Arabia. Saudi Med J. 2014; 35(7):684–90. PMID:

25028224

38. Aldhahir AM, Alghamdi SM, Alqahtani JS, Alqahtani KA, Al Rajah AM, Alkhathlan BS, et al. Pulmonary

rehabilitation for COPD: A narrative review and call for further implementation in Saudi Arabia. Ann

Thorac Med. 2021; 16(4):299–305. https://doi.org/10.4103/atm.atm_639_20 PMID: 34820017

39. Vandevoorde J, Verbanck S, Gijssels L, Schuermans D, Devroey D, De Backer J, et al. Early detection

of COPD: a case finding study in general practice. Respiratory medicine. 2007; 101(3):525–30. https://

doi.org/10.1016/j.rmed.2006.06.027 PMID: 16908127
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