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Background: Chronic Obstructive Pulmonary Disease (COPD) is a leading cause of morbidity and mortality worldwide. Evidence- 
based education is critical for improving healthcare professionals’ knowledge and promoting optimal clinical practice. However, no 
study has evaluated COPD-related knowledge among primary healthcare professionals in Saudi Arabia. Thus, this study aimed to 
assess the level of COPD knowledge in this group and to identify factors associated with higher scores.
Methods: An online cross-sectional survey was conducted from October 2024 to May 2025 among licensed primary healthcare 
providers in Saudi Arabia, using the Bristol COPD Knowledge Questionnaire (BCKQ). One-way ANOVA was used to compare mean 
scores across demographic and professional groups, followed by multivariable linear regression to identify independent factors of 
knowledge.
Results: A total of 1686 responses were received, of which 92 incomplete submissions were excluded, leaving 1594 fully completed 
questionnaires for analysis. Nurses accounted for 40.4%, general practitioners for 35.8%, and family medicine physicians for 24.0%. 
The mean (SD) total BCKQ score was 28.2 ± 8.15 out of 65 (43.4%), indicating moderate knowledge overall. The highest-scoring 
domain was Phlegm (2.96 ± 1.39), while the lowest was Inhaled Steroids (1.26 ± 0.86). Significant differences in knowledge were 
observed by profession (p = 0.004), region (p = 0.001), workplace (p < 0.001), clinic type (p < 0.001), prior COPD training (p = 
0.010), and self-reported knowledge (p < 0.001). In multivariable linear regression, self-reported adequate knowledge (β = 3.99; p < 
0.001), prior COPD training (β = 1.89; p = 0.011), and being a family medicine physician versus a general practitioner (β = 1.99; p = 
0.027) were independently associated with higher knowledge.
Conclusion: Primary healthcare professionals in Saudi Arabia showed moderate COPD knowledge, with gaps in prevention and 
pharmacological management. Higher scores were linked to prior COPD training, self-reported adequate knowledge, and being 
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a family medicine physician. Expanding structured, evidence-based training could address these gaps and enhance COPD care 
nationwide.
Keywords: COPD, primary care, knowledge questionnaire, education

Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a progressive respiratory condition associated with significant 
morbidity, comorbidities, and psychological consequences that collectively impair patients’ health-related quality of 
life.1 It is, moreover, a serious cause of mortality and is expected to be ranked the third leading cause of death in 2030,2 

with a continuing rise in its global burden. This upward trend is also evident in Saudi Arabia, as the prevalence increased 
steadily between 1990 and 2019.3 As a result, international guidelines emphasise disease-specific education as a central 
component of COPD management, particularly within self-management and rehabilitation programs. Such education not 
only enhances disease understanding but, more importantly, equips healthcare professionals with the necessary tools to 
promote better evidence-based practice.

Educational interventions for both patients and primary care providers have proven to be effective in enhancing 
COPD management. There is indeed evidence to show that structured educational programs can significantly improve 
patients’ knowledge, self-management skills, and adherence to treatment plans. For instance, a 1-year academic program 
for COPD patients led to notable improvements in health-related quality of life, treatment adherence, and inhaler 
technique, while also reducing unscheduled physician visits.4 Similarly, a 1-month educational program for primary 
care physicians and patients resulted in significant improvements in disease knowledge and inhaler use.5 A previous 
study on patients’ experience identified education as a key unmet need and an essential coping strategy for people living 
with COPD.6 As the role of patient self-management becomes a cornerstone for COPD management, healthcare 
providers - especially those in primary care - are increasingly responsible for delivering accurate and comprehensive 
education to patients and their families.

However, despite the fact that growing evidence supports the importance of education, multiple studies have 
highlighted the limited knowledge of COPD among primary care providers globally. A large international survey 
involving 600 general practitioners (GPs) across twelve countries found that a large proportion of primary care 
physicians demonstrated very limited knowledge of COPD, including its definition, risk factors, guideline-based 
diagnostic methods, and management recommendations.7 Similarly, a study in China found that 67.6% of primary 
care providers were unaware of COPD-related guidelines and new developments.8 This highlights a critical gap in 
practice, where insufficient knowledge and poor adherence to COPD guidelines may hinder COPD diagnosis and 
effective management.

In addition to the global knowledge gaps, there is evidence to suggest that the level of COPD knowledge among 
primary care providers is significantly influenced by their educational background and professional titles, with higher 
education correlating with better knowledge.9 Despite recognising the importance of COPD management, many primary 
care providers continue to demonstrate inadequate knowledge in key guideline domains such as inhaler education, 
spirometry interpretation, pulmonary rehabilitation referrals, and disease-specific patient education.10 These persistent 
gaps in essential knowledge among primary care providers indeed underscore the need for targeted educational 
interventions to ensure effective, guideline-based COPD care in primary care settings, which may impact the quality 
of care and patient outcomes.

Within the Saudi context, this situation remains poorly understood. While the burden of COPD continues to increase 
and primary-care providers play a major role in early diagnosis and patient education, there is indeed limited evidence 
regarding their actual level of COPD-related knowledge. This gap not only limits the ability to assess the educational 
needs but also reduces the opportunity to design targeted training strategies. To address this, the Bristol COPD 
Knowledge Questionnaire (BCKQ) was employed in this study, as it is a validated and comprehensive tool for assessing 
knowledge across key COPD domains. The multidimensional structure and established reliability of the BCKQ make it 
suitable for evaluating healthcare providers’ preparedness in Saudi primary care settings, in line with GOLD (2025) and 
Saudi Thoracic Society (2023) recommendations.11,12
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To date, there has been no study conducted in Saudi Arabia which assesses the level of COPD-related knowledge 
among primary care professionals or explores the factors influencing it. Therefore, this study aims to evaluate the level of 
COPD-related knowledge among primary healthcare professionals in Saudi Arabia and identify associated demographic 
and professional factors to determine their preparedness in supporting patient education and self-management.

Methods
Study Design
This cross-sectional study was conducted using an online survey distributed via the electronic platform SurveyMonkey. 
Data collection commenced on October 1, 2024, and concluded on May 31, 2025 and aimed to evaluate the level of 
COPD-related knowledge among healthcare professionals working in primary care facilities across all regions of Saudi 
Arabia.

Sampling Strategy
A purposive sampling approach was used to recruit healthcare professionals working in primary care settings who were 
directly involved in the management of patients with COPD. The target population included general practitioners, family 
medicine physicians, and primary care nurses practicing in Saudi Arabia. Inclusion criteria required that participants:

1. Hold an active license,
2. Practice within Saudi Arabia,
3. Practice within primary care services, and
4. Provide informed consent to participate.

To ensure national representation, authors who contributed to this study from multiple institutions across Saudi 
Arabia participated in the recruitment process. They were assigned to a specific geographic region, where they 
coordinated directly with healthcare institutions, hospital officials, and primary care centres to recruit the targeted 
participants, ensuring coverage of all Saudi regions. In addition to in-person recruitment, the survey was disseminated 
through social media platforms (X, WhatsApp, and Telegram) to maximise participation. The survey link was shared 
collaboratively by all co-authors across their institutional networks and professional communication channels to ensure 
broad national reach.

Questionnaire Tool
The questionnaire consisted of two parts: background information and the Bristol COPD Knowledge Questionnaire 
(BCKQ).10 Background information section included gender, occupation, region, clinical experience in years, type of 
clinic (hospital-based or primary care centres), and whether participants had prior training in COPD management. 
The second part of the questionnaire utilised the original English version of BCKQ10 – since English is the primary 
language of instruction in the Saudi healthcare system - to assess the level of COPD-related knowledge among primary 
care healthcare professionals across Saudi Arabia. The BCKQ is a validated multiple-choice tool comprising 13 thematic 
sections covering key aspects of COPD, including its epidemiology, aetiology, symptoms, and the impact of smoking, 
exercise, and immunisation. It also evaluates knowledge related to pharmacological management, including bronchodi
lators, antibiotics, and corticosteroids (both oral and inhaled). Each section contains five items, amounting to 65 
questions in total. Correct responses are scored with one point, and incorrect or unanswered items receive zero points, 
with a maximum score of five per section and 65 overall. (Supplementary File 1).

Validity of the Questionnaire
The BCKQ has demonstrated robust psychometric properties. Its content validity was established through expert input 
from 60 healthcare professionals, including respiratory consultants, GPs, nurses, and physiotherapists, who were 
involved in patient education.10 Additionally, face validity was confirmed by a panel of 24 healthcare professionals 
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who evaluated each item for relevance and clarity, with the majority expressing no concerns. The original English version 
of the BCKQ was used in this study,13 as English is the primary language of healthcare training and documentation in 
Saudi Arabia. The questionnaire was not piloted locally because it is a publicly available, fully developed instrument, and 
the complete item set is accessible in the original publication.13 The questionnaire also demonstrated acceptable internal 
consistency, with a Cronbach’s alpha of 0.73 for the full 65-item scale. Test–retest reliability was strong (r = 0.71), 
indicating stability over time. Cronbach’s α for the total BCKQ scale was calculated to assess internal consistency within 
our sample and showed excellent reliability (α = 0.84). This supports that BCKQ is appropriate for both clinical and 
research settings, including its application among healthcare professionals for assessing knowledge and evaluating the 
impact of educational interventions.

Sample Size Calculations
The Saudi healthcare system is organised and regulated by the Saudi Health Council, which oversees professional 
workforce distribution across all healthcare sectors. According to national workforce statistics, there are an estimated 
239,208 primary healthcare professionals, including 213,110 nurses, 15,856 general practitioners, and 10,242 family 
medicine physicians. The sample size for this study was calculated using the single-population proportion formula to 
estimate the proportion of healthcare professionals with adequate COPD-related knowledge. A conservative expected 
proportion of 50% was used, together with a 99% confidence level (Z = 2.576) and a 5% margin of error.14,15 The initial 
calculated sample size was 664; after applying the finite population correction for the total population (N = 239,208), the 
required sample size remained approximately 662 participants. To account for potential non-response, the minimum 
target sample size was set at 728 participants. Calculations were performed using OpenEpi (version 3.01).

Ethical Considerations
Ethical approval for this study was obtained from the Independent Research Ethics Committee at King Faisal University 
(Approval ID: KFU-REC-2023-DEC-ETHICS1720). The study was conducted following the ethical principles outlined 
in the Declaration of Helsinki.

Before beginning the questionnaire, all participants were provided with detailed information about the study’s 
objectives, the identity of the principal investigator, and the voluntary nature of participation. An electronic informed 
consent form was embedded at the start of the online survey. Participants were asked the question: “Do you agree to take 
part in the study?” and were required to tick “yes” to proceed. A positive response was considered as providing written 
informed consent.

Participants were assured that their responses would remain confidential and anonymous, with no personal identifiers 
collected at any stage. The questionnaire was designed to be completed within approximately 10–15 minutes, and only 
fully completed responses were included in the final analysis. Duplicate entries were avoided by limiting survey access to 
a single submission per device. (Supplementary File 1).

Statistical Analyses
All data management and statistical analyses were conducted using Stata version 17 (StataCorp LLC, College Station, 
TX, USA). Before inferential statistical analyses, the distribution of the total COPD knowledge score was evaluated for 
normality, using the Shapiro–Wilk test, as well as visual inspection of histograms and Q–Q plots.

All statistical procedures focused on the total score of the Bristol COPD Knowledge Questionnaire (BCKQ), which 
reflects participants’ overall knowledge regarding COPD. Descriptive statistics were used to summarise participant 
characteristics and knowledge scores. Continuous variables, including total BCKQ scores, were presented as means and 
standard deviations (SD), while categorical variables were summarised using frequencies and percentages. Categorical 
predictor variables such as sex, region, institution type, and prior COPD training were coded as binary variables (0 = no, 
1 = yes). Professional group and years of experience were entered as categorical variables, with the first category serving 
as the reference group in regression analyses. Prior COPD training referred to any structured educational session or 
workshop on COPD management.
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To examine differences in knowledge scores across demographic and professional subgroups, one-way analysis of 
variance (ANOVA) was used. Where statistically significant differences were observed, post hoc comparisons were 
performed to explore pairwise differences.

To identify factors associated with COPD knowledge, a multivariable linear regression analysis was conducted, with 
the total BCKQ score as the dependent variable. Regression assumptions, including linearity, residual normality, 
homoscedasticity, multicollinearity, and influential observations, were performed; no violations were observed. The 
selection of variables for the multivariable model was determined a priori based on existing literature and conceptual 
relevance to COPD knowledge (gender, profession, region, workplace, clinic type, years of experience, prior COPD 
training, and self-reported knowledge). Results were reported as unstandardized and standardised β coefficients with 95% 
confidence intervals (CIs), p-values, R2, and adjusted R2. A p-value < 0.05 was considered statistically significant. Cases 
with missing or incomplete data were excluded from the analysis, with no imputation performed.

Although internal consistency was not recalculated in the present study, the BCKQ has previously demonstrated 
acceptable reliability in the literature. In its original validation, the tool achieved a Cronbach’s alpha of 0.73, indicating 
satisfactory internal consistency of the 65-item questionnaire. Cases with missing or incomplete data were excluded from 
the analysis, with no imputation performed.

Results
Out of 1686 responses received, 92 were excluded; thus, 1594 were included in the final analyses (Figure 1). Nearly half 
of the participants were male (49.7%). Regarding professional background, the sample comprised 40.4% nurses, 35.8% 
general practitioners, and 24% family medicine physicians. Most participants were practising in the central region 
(41.4%), followed by the northern (24.1%) and eastern regions (13.2%). A majority were employed in governmental 
healthcare settings (73.0%) and hospital-based clinics (61.5%).

In terms of clinical experience, 42.0% had less than one year of work experience, while 14.8% had 10 years or more. 
Notably, 71.1% of participants reported having received prior training in COPD management, and 72.0% self-reported 
having sufficient knowledge about COPD. Table 1 presents the detailed demographic and professional characteristics of 
the study participants.

As shown in Table 2, participants scored highest in the Phlegm subscale (mean = 2.96, SD = 1.39), followed by 
etiology (2.48 ± 1.17), Exercise (2.43 ± 1.06), and Epidemiology (2.43 ± 1.03), suggesting relatively strong knowledge in 

Responses received 
(n= 1686)

Final sample included 
in the analysis

(n= 1594)

Excluded 
Incomplete surveys 

(n=92)

Figure 1 STROBE Flowchart of Participant Recruitment and Inclusion.
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symptom-related and causal domains. In addition, the percentage of correct answers for all 65 items is reported in 
Supplementary Table 1.

In contrast, the lowest scores were observed in Inhaled Steroids (1.26 ± 0.86), Chest Infections (1.83 ± 0.94), and 
Vaccination (1.86 ± 0.99), highlighting notable knowledge gaps in prevention and pharmacological management. The 
overall total knowledge score across all subscales was 28.2 ± 8.15, indicating a moderate level of COPD knowledge 
among the participating healthcare professionals.

Total COPD knowledge scores were compared across demographic and participant characteristics (Table 3). There 
were no significant differences in total scores between males and females (p = 0.54). However, profession was an 
important factor, with family medicine physicians achieving the highest scores (29.97 ± 7.70), followed by general 
practitioners and nurses (p = 0.004).

Table 1 Demographic Data of Study Participants 
(n=1594)

Variable

Gender, (male %) 792 (49.7%)

Profession, n (%)

Family medicine 381 (24%)
General practitioner 570 (35.82%)

Nursing 643 (40.41%)

Geographical Region, n (%)

Central 660 (41.43%)
Eastern 211 (13.24%)

Western 141 (8.83%)

Northern 384 (24.11%)
Southern 198 (12.39%)

Primary place of work, n (%)

Governmental 1164 (73%)

Private 430 (27%)

Type of clinic, (n %)

Hospital based 980 (61.46%)

Primary care centres 614 (38.54%)

Years of experience n (%)

Less than 1 year 669 (41.94%)
1 – 4 years 414 (25.98%)

5 – 9 years 276 (17.32%)

10 years or more 235 (14.77%)

Prior training of COPD management, n (%)

No 460 (28.86%)

Yes 1134 (71.14%)

Having sufficient knowledge about COPD

No 446 (28%)
Yes 1148 (72%)

Note: Data are presented as n (%), unless stated otherwise.
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Table 2 Results for Each Subscale of the 
Questionnaire for the Whole Group of Participants

Subscale Mean (SD) Cronbach’s α

Epidemiology 2.43 (1.03) 0.66

Etiology 2.48 (1.17) 0.66

Symptoms 2.25 (1.09) 0.68

Breathlessness 2.31 (1.09) 0.68

Phlegm 2.96 (1.39) 0.71

Chest infections 1.83 (0.94) 0.57

Exercise 2.43 (1.06) 0.64

Smoking 1.99 (0.91) 0.58

Vaccination 1.86 (0.99) 0.55

Inhaled bronchodilators 2.31 (1.12) 0.69

Antibiotics 1.90 (0.99) 0.58

Oral steroids 2.25 (1.19) 0.69

Inhaled steroids 1.26 (0.86) 0.56

Total Score 28.2 (8.15) 0.84

Note: Data are presented as Mean (SD).

Table 3 Comparison of Total Knowledge Scores Across Demographic and 
Professional Groups

Variable Group Mean (SD) P-value

Gender Male 28.50 (7.69) 0.54
Female 2.8.10 (8.5)

Profession General Practitioner 27.97 (7.70) 0.004
Nurse 26.77 (8.34)

Family Medicine 29.97 (7.70)

Region Central 29.36 (6.54) 0.001
Eastern 26.5 (7.87)

Western 26.4 (9.32)

Northern 25 (9.78)
Southern 29.39 (8.95)

Workplace Governmental 29.37 (8.04) <0.001
Private 25.20 (7.68)

Clinic Type Hospital-based 29.43 (7.54) <0.001
Primary Care 26.45 (8.76)

Years of Experience < 1 year 28.26 (8.25) 0.839
1–4 years 27.79 (8.33)

5–9 years 28.52 (7.84)
≥10 years 28.67 (8.04)

(Continued)
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Participants from the central and southern regions had significantly higher knowledge scores compared to those from 
other regions (p = 0.001). Similarly, those working in governmental institutions (29.37 ± 8.04) and hospital-based clinics 
(29.43 ± 7.54) scored significantly higher than their counterparts in private and primary care settings (p < 0.001 for both).

While years of experience did not significantly impact scores (p = 0.839), participants who had received prior COPD 
management training demonstrated significantly higher scores than those who had not (28.79 ± 7.64 vs 26.89 ± 9.18; p = 0.010). 
Additionally, those who self-reported adequate COPD knowledge had markedly higher scores (29.59 ± 7.36) compared to those 
who did not (24.80 ± 9.05; p < 0.001).

A multivariable linear regression analysis was performed to identify independent variables associated with the total 
COPD knowledge scores (Table 4). Participants who reported having adequate knowledge scored significantly higher 
than those who did not (β = 3.99; 95% CI: 2.47 to 5.51; p < 0.001), and those who had received prior COPD management 
training demonstrated significantly higher scores compared to those without such training (β = 1.89; 95% CI: 0.46 to 
3.32; p = 0.011).

Table 3 (Continued). 

Variable Group Mean (SD) P-value

Prior COPD management training No 26.89 (9.18) 0.010
Yes 28.79 (7.64)

Self-Reported COPD Knowledge No 24.80 (9.05) <0.001
Yes 29.59 (7.36)

Note: Data are presented as Mean (SD). P-values are derived from one-way ANOVA.

Table 4 Multivariable Linear Regression of Factors Associated with Total Knowledge 
Score

Variable Group β (95% CI) P-value

Gender Male − 0.16 (−1.50 to 1.16) 0.803
Female Reference

Profession General Practitioner Reference
Nurse 0.72 (−0.90 to 2.35) 0.385

Family Medicine 1.99 (0.22 to 3.76) 0.027

Region Central Reference

Eastern −1.26 (−3.32 to 0.80) 0.231

Western −1.05 (−3.14 to 1.03) 0.322
Northern −2.80 (−5.21 to −0.39) 0.023

Southern 0.72 (−1.02 to 2.48) 0.414

Workplace Governmental Reference <0.001
Private −3.14 (−4.61 to −1.67)

Clinic Type Hospital-based Reference 0.075
Primary Care −1.29 (−2.72 to 0.13)

Years of Experience < 1 year Reference

1–4 years 0.51 (−1.13 to 2.16) 0.539
5–9 years 1.55 (−0.33 to 3.45) 0.107

≥10 years 1.26 (−0.66 to 3.19) 0.199

(Continued)
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Profession also showed a significant association, with family medicine physicians scoring higher than GPs (β = 1.99; 
95% CI: 0.22 to 3.76; p = 0.027). Regarding geographic region, participants from the northern region had significantly 
lower scores compared to those from the central region (β = −2.80; 95% CI: −5.21 to −0.39; p = 0.023). Furthermore, 
working in the private sector was independently associated with lower knowledge scores relative to working in 
governmental institutions (β = −3.14; 95% CI: −4.61 to −1.67; p < 0.001). After adjustment, no significant associations 
were observed for gender, clinic type, or years of experience.

Discussion
This study explored the level of knowledge of COPD among healthcare professionals working in primary care settings in 
Saudi Arabia. The findings revealed a moderate overall knowledge level, with disparities across professional roles, 
regions, and types of workplaces. Notably, prior training and self-reported knowledge were strong factors contributing to 
high scores. The findings of this study highlight a significant gap in primary care practice, and suggest the urgent need for 
targeted educational intervention to enhance COPD-related knowledge.

The findings that healthcare professionals possessed only a moderate level of knowledge about COPD are alarming, 
given that they are the first point of contact for patients and play an important role in detecting and managing the 
disease.16 Our finding of moderate overall knowledge of COPD care among primary care providers is consistent with 
previous studies.7,17,18 International evidence consistently shows that COPD knowledge among primary care providers is 
moderate rather than optimal. The multinational survey by Aisanov et al9 reported average BCKQ scores of 40–50% 
across twelve countries, while the Swedish PRIMAIR study demonstrated nearly identical findings, with general 
practitioners answering 46% of items correctly.16 Likewise, the Turkish study by Göktalay et al15 reported a mean 
score of 29.8 out of 65 (46%), further underscoring that limited COPD knowledge is a persistent global trend.

Moreover, in China, a large national survey study showed that primary care physicians had poor knowledge of COPD, 
with a score below 55%. In particular, more than 90% of the respondents lacked knowledge about bronchodilators and 
managing stable cases, and less than 55% were aware of non-pharmacological treatment options for this disease.19 These 
results echo ours, especially the low scores in pharmacological and preventive domains, such as inhaled steroids and 
vaccinations. These low scores reflect a gap in preventive strategies and management in primary care practice. 
Conversely, our study showed the highest scores in Phlegm, Etiology, Exercise, and Epidemiology, which may be 
attributed to their familiarity with the symptoms through clinical exposure to symptomatic patients. Nevertheless, these 
strengths do not offset the need for targeted educational interventions to address the deficits in preventive and therapeutic 
knowledge. Strengthening COPD knowledge among healthcare professionals is critical for accurate diagnosis and 
management. It is also playing a pivotal role in supporting self-management in COPD. Evidence suggests that well- 
informed healthcare providers are more likely to deliver comprehensive, patient-centered education that addresses both 
medical and lifestyle aspects of COPD management.20 Such education can enhance patients’ understanding of their 
condition, encourage adherence to treatment plans, and improve their ability to recognise and respond to symptom 
changes. Ultimately, these improvements in self-management behaviors are associated with better health-related quality 
of life and reduced healthcare utilisation in COPD.20

Table 4 (Continued). 

Variable Group β (95% CI) P-value

Prior COPD management training No Reference 0.011
Yes 1.89 (0.46 to 3.32)

Self-Reported COPD Knowledge No Reference <0.001
Yes 3.99 (2.47 to 5.51)

Notes: Data are presented as unstandardized and standardized β coefficients with 95% confidence intervals (95% CI). 
The reference category for each variable is indicated. Model statistics: R2 = 0.15; adjusted R2 = 0.13. 
Abbreviations: CI, confidence interval; COPD, Chronic obstructive pulmonary disease.
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Another interesting finding of this study is that the knowledge level differed by profession, with family medicine 
physicians achieving higher scores than nurses and general practitioners. A possible explanation for this might be that 
family medicine is exposed to broader training in chronic diseases compared with general practice and nursing. They also 
have more extensive training during residency, including rotations in pulmonary medicine and preventive medicine, 
which provides direct exposure to COPD management in both pharmacological and non-pharmacological aspects. In 
addition, they are more likely to be familiar with international guidelines, such as global initiative for chronic obstructive 
lung disease (GOLD) and national institute for health and care excellence (NICE), as part of their evidence-based 
training.21 Moreover, family medicine physicians often collaborate with other specialties, such as pulmonary and internal 
medicine, which can increase their exposure to a wider range of COPD interventions. Our result is consistent with the 
findings of Desalu, Onyedum,22 where family physicians had a higher score than general practitioners in COPD 
knowledge. This variation highlight the need for a tailored role-specific training program, especially for the first line 
of contact in primary care settings.

Geographic location and workplace sector were additional factors that influenced knowledge. Participants from the 
central region and those working in governmental and hospital-based clinics showed higher scores on the COPD 
knowledge scale. Similar location-linked differences have been documented elsewhere, where rural primary care has 
greater barriers to COPD care compared with urban locations.23,24 However, direct comparisons with other studies should 
be approached with caution, as the healthcare delivery system in Saudi Arabia differs substantially from those in many 
other countries. In Saudi Arabia, these variations may be partly explained by better access to continuing professional 
development, infrastructure, and the number of case mixes. These differences support the need for region-sensitive and 
sector-tailored implementation strategies to reduce inequities in COPD knowledge in primary care settings.

This study also found that healthcare workers in hospital-based clinics demonstrated higher knowledge scores than 
those in primary care centers. This difference may be due to the nature of hospital practice, where staff are more 
frequently exposed to specialised services, complex COPD cases with comorbidities, and a higher volume of patients. 
This exposure is likely to enhance familiarity with a broader range of diagnostic and management strategies, thereby 
contributing to higher knowledge levels.

Moreover, our study revealed that participants who had received prior COPD management training demonstrated 
significantly higher scores, and those who self-reported adequate COPD knowledge had markedly higher scores 
compared to those who did not. A previous study by Başyiğit, Yildiz,25 assessed the effect of training on knowledge 
level about COPD and found a significant increase in the rate of correct answers in the COPD survey after training. In 
addition, our findings align with the evidence from a controlled evaluation of a multicomponent continuous medical 
education program for primary care clinicians.26 That study reported that training led to significant improvements in both 
COPD knowledge and clinician confidence. These findings suggest that structured ongoing training and self-awareness 
are crucial for bridging the gaps and enhancing the skills of primary care healthcare workers to manage effectively.

Although the multivariable regression identified several factors statistically associated with total COPD knowledge 
scores, it is crucial to understand the practical significance of their real-world implication. Self-reported adequate 
knowledge was the strongest predictor, accounting for an approximate six percent improvement on the total scale. On 
the other hand, prior training, profession, and workplace sector contributed only marginally. These differences suggest 
that although training and professional background are relevant, they have limited practical impact on overall knowledge. 
Consequently, strategies that improve clinicians’ self-awareness, motivation, and learning context may be as important as 
formal instruction in improving COPD-related competence in primary care.

Implications for Practice
This study serves as an initial step to assess primary care physicians’ awareness of COPD, which has a steadily rising 
prevalence and incidence in Saudi Arabia.3 The findings of this study urge the development of a standardised COPD 
training programme for all healthcare providers, regardless of region or workplace setting. These programs should 
focus on the weakest areas identified, such as pharmacological and preventive aspects of COPD management, while 
also including all factors related to COPD knowledge. Although these programs should target all primary care 
healthcare professionals, particular emphasis should be placed on general practitioners and nurses, as they are the 
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first point of contact for patients. Indeed, strengthening their skills, knowledge, and confidence through structured, 
role-specific training could facilitate earlier recognition of symptoms, more accurate diagnosis, and timely initiation of 
treatment. Moreover, better-trained healthcare providers would also be confidently able to educate patients about their 
disease, empowering them with the knowledge and skills necessary for effective self-management. This would likely 
contribute to improving patients’ outcomes by reducing exacerbations, fewer hospital admissions, and ultimately, 
a lower overall burden of COPD. Integrating continuous professional development and self-assessment tools within 
such training programs could sustain knowledge gains over time and promote a culture of proactive COPD care in 
primary healthcare settings.

Strengths and Limitations
A major strength of this study is that it is the first to assess the level of COPD-related knowledge among healthcare 
professionals in primary care settings across Saudi Arabia. The study recruited a relatively large sample from all regions 
of the country, enhancing its external validity and allowing for broad representation. In addition, the assessment tool used 
in this study comprehensively examined 13 domains of COPD knowledge, including pharmacological, preventive, and 
symptomatic aspects, thereby providing a detailed overview of current knowledge levels.

However, this study has several limitations that should be considered when interpreting the findings. First, although 
national coverage was achieved, participation was uneven across regions and levels of care, which may limit the 
generalisability of the findings. Second, the cross-sectional design captures knowledge at a single point in time and 
does not allow assessment of temporal changes or the impact of educational initiatives. Accordingly, the findings should 
be interpreted as reflecting knowledge patterns among engaged primary care healthcare professionals rather than 
population-level estimates, while still providing valuable insight into existing knowledge gaps and informing targeted 
educational strategies within similar primary care contexts.

Conclusion
This nationwide survey provides an updated overview of COPD-related knowledge among primary healthcare profes
sionals in Saudi Arabia. Although overall knowledge levels were moderate, notable deficits were identified in pharma
cological management and preventive care. Knowledge scores varied across professions, regions, and workplace sectors, 
and higher scores were consistently associated with prior COPD training and greater self-reported confidence—high
lighting uneven preparedness within the primary care workforce.

These findings underscore the need for structured, role-specific educational programmes that prioritise areas of 
limited knowledge and support frontline providers in delivering evidence-based COPD care. National training strategies 
that ensure consistent COPD education across all primary care settings may enhance early recognition, optimise 
management practices, and strengthen patient education for self-management.
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