Additional file 2: 
Table S1. Detailed Participants Demographics and Professional Data
	Variable
	n (%) or Median (IQR)
	Recoded variable
	Recoded distribution (n, %)

	1. Age
	36 (30 – 44)
	
	

	2. Gender
	
	
	

	Male
	349 (59.6%)
	
	

	Female
	237 (40.4%)
	
	

	3. Years of Practice
	
	
	

	<5 Years
	183 (31.2%)
	
	

	5-10 Years
	161 (27.5%)
	
	

	>10 Years
	242 (41.3%)
	
	

	4. What is your professional role?
	
	
	

	Consultant in family medicine
	106 (18.1%)
	
	

	Specialist in family medicine
	200 (34.1%)
	
	

	Resident in family medicine
	147 (25.1%)
	
	

	General practitioner
	133 (22.7%)
	
	

	5. What is your place of work? 
	
	
	

	Governmental 
	494 (84.3%)
	
	

	Private 
	92 (15.7%)
	
	

	6. In which region of Saudi Arabia is your hospital/clinic located?
	
	
	

	Riyadh Region
	90 (15.4%)
	Central region
	174 (29.4%)

	Al Qassim Region
	82 (14.0%)
	
	

	Makkah Region
	30 (5.1%)
	Western region 
	55 (9.4%)

	Madinah Region
	25 (4.3%)
	
	

	Hail Region
	28 (4.8%)
	Northern region
	154 (26.3%)

	Al-Jawf Region
	47 (8.0%)
	
	

	Tabuk Region
	45 (7.7%)
	
	

	Northern Borders Region
	19 (3.2%)
	
	

	Eastern Region
	42 (7.2%)
	Eastern 
	42 (7.2%)

	Asir Region
	62 (10.6%)
	Southern
	163 (27.8%)

	Jazan Region
	47 (8.0%)
	
	

	Najran Region
	13 (2.2%)
	
	

	Al Bahah Region
	41 (7.0%)
	
	

	7. On average, what is the number of patients seen in your clinic per day?
	30 (20 – 37)
	
	

	8. Of the patients you see daily, how many are presented with symptoms suggestive of
chronic respiratory diseases?
	4 (2 – 7)
	
	

	9. On average, what is the number of tobacco smoker seen in your clinic per day?
	5 (3 – 10)
	
	

	10. Do you have spirometer in your workplace?
	
	
	

	Yes
	122 (20.8%)
	
	

	No
	464 (79.2%)
	
	

	11. If you have spirometry in work of place, on average, how many tests do you request per
week?
	2 (1 – 5)
	
	

	12. If you do not have spirometry at your work of place, does your hospital/clinic plan to procure a spirometry?
	
	
	

	Yes
	125 (21.3%)
	
	

	No
	103 (17.6)
	
	

	Not applicable
	122 (20.8%)
	
	

	I don't know
	236 (40.2%)
	
	

	Data are presented as n (%) for categorical variables and median (interquartile range [IQR]) for continuous variables. Spirometry tests/week calculated among respondents reporting availability of a spirometer (n = 118); four participants with missing frequency data were excluded.



Table S2. Knowledge and Awareness of Spirometry Among Primary Healthcare Physicians, with Recoded Variables and Distributions
	Variables
	n (%) 
	Recoded variable
	Recoded distribution (n, %)

	13. How important is spirometry in the diagnosis of respiratory disease?
	
	
	

	Unimportant
	0 (0%)
	Less Important
	132 (22.5%)

	Of little importance
	13 (2.2%)
	
	

	Moderately important
	119 (20.3%)
	
	

	Important
	242 (41.3%)
	Important
	454 (77.5%)

	Very important
	212 (36.2%)
	
	

	14. How important is spirometry in determining the severity of respiratory disease?
	
	
	

	Unimportant
	4 (0.7%)
	Less Important
	18.3 (18.3%)

	Of little importance
	12 (2.0%)
	
	

	Moderately important
	91 (15.5)
	
	

	Important
	260 (44.4%)
	Important
	479 (81.7%)

	Very important
	219 (37.4%)
	
	

	15. How important is spirometry in determining the prognosis of respiratory disease?
	
	
	

	Unimportant
	4 (0.7%)
	Less Important
	128 (21.8%)

	Of little importance
	18 (3.1%)
	
	

	Moderately important
	106 (18.1%)
	
	

	Important
	250 (42.7%)
	Important
	458 (78.2%)

	Very important
	208 (35.5%)
	
	

	16. How important is spirometry for monitoring of progression of respiratory disease?
	
	
	

	Unimportant
	5 (0.9%)
	Less Important
	142 (24.2%)

	Of little importance
	21 (3.6%)
	
	

	Moderately important
	116 (19.8%)
	
	

	Important
	254 (43.3%)
	Important
	444 (75.8%)

	Very important
	190 (32.4%)
	
	

	17. How important is spirometry in confirming clinical diagnosis based on respiratory
symptoms?
	
	
	

	Unimportant
	2 (0.3%)
	Less Important
	131 (22.4%)

	Of little importance
	19 (3.2%)
	
	

	Moderately important
	110 (18.8%)
	
	

	Important
	255 (43.5%)
	Important
	455 (77.6%)

	Very important
	200 (34.1%)
	
	

	18. How important is spirometry for surveillance of occupational lung disease?
	
	
	

	Unimportant
	6 (1.0%)
	Less Important
	158 (27.0%)

	Of little importance
	26 (4.4%)
	
	

	Moderately important
	126 (21.5%)
	
	

	Important
	235 (40.1%)
	Important
	428 (73.0%)

	Very important
	193 (32.9%)
	
	

	19. Which of the following tests would you conduct for suspected asthma?
	
	
	

	Spirometry
	467 (79.7%)
	Spirometry Selected
	467 (79.7%)

	Blood tests (e.g., CBC, IgE)
	8 (1.4%)
	Spirometry Not Selected
	119 (20.3%)

	Allergy testing
	23 (3.9%)
	
	

	Chest X-ray
	63 (10.7%)
	
	

	Don’t know
	25 (4.3%)
	
	

	20. Which of the following tests would you conduct for suspected COPD?
	
	
	

	Spirometry
	441 (75.3%)
	Spirometry Selected
	441 (75.3%)

	Blood tests (e.g., CBC, IgE)
	19 (3.2%)
	Spirometry Not Selected
	145 (24.7%)

	Allergy testing
	6 (1.0%)
	
	

	Chest X-ray
	105 (17.9%)
	
	

	Don’t know
	15 (2.6%)
	
	

	21. Which of the following is the primary indicator of airflow limitation in COPD, as
measured by spirometry?
	
	
	

	FEV1/FVC ratio
	377 (64.3%)
	Ratio Selected
	377 (64.3%)

	FVC
	40 (6.8%)
	Ratio Not Selected
	209 (35.7%)

	FEV1
	110 (18.8%)
	
	

	PEF
	30 (5.1%)
	
	

	FEF25-75%
	29 (5.0%)
	
	

	22. What is the primary unit you use to assess abnormality of spirometry values? (more than
one selection)
	
	
	

	% Predicted
	404 (68.9%)
	
	

	Z-score
	135 (23.0%)
	
	

	Absolute Values
	112 (19.1%)
	
	

	Lower limits of normal of absolute values
	125 (21.3%)
	
	

	Values are presented as n (%) for categorical responses. Recoded variables represent aggregated categories (e.g., collapsing “unimportant,” “of little importance,” and “moderately important” into “less important”), and recoded distribution shows the corresponding frequency and percentage used for analysis. For multiple-response items, percentages may exceed 100%.



Table S3. Practices and Attitudes Toward Spirometry Among Primary Healthcare Physicians, with Recoded Variables and Distributions 
	Variables
	n (%) 
	Recoded variable
	Recoded distribution (n, %)

	23. While reviewing spirometry, how frequently you are provided with tracings of flow
volume loop/flow time curve?
	
	
	

	Never
	183 (31.2%)
	
	

	Rarely
	62 (10.6%)
	
	

	Sometimes
	232 (39.6%)
	
	

	Usually
	81 (13.8%)
	
	

	Always
	28 (4.8%)
	
	

	24. How frequently do you use spirometry in your practice?
	
	
	

	Never
	215 (36.7%)
	Occasional or no use 
	496 (84.6%)

	Rarely
	123 (21.0%)
	
	

	Sometimes
	158 (27.0%)
	
	

	Usually
	67 (11.4%)
	Frequent use 
	90 (15.4%)

	Always
	23 (3.9%)
	
	

	25. How frequently do you request spirometry test for diagnosing asthma?
	
	
	

	Never
	109 (18.6%)
	Occasional or no use 
	434 (74.1%)

	Rarely
	111 (18.9%)
	
	

	Sometimes
	214 (36.5%)
	
	

	Usually
	93 (15.9%)
	Frequent use 
	152 (25.9%)

	Always
	59 (10.1%)
	
	

	26. How frequently do you request spirometry test for monitoring asthma?
	
	
	

	At every scheduled visit
	59 (10.1%)
	
	

	At present intervals (6-12 months)
	140 (23.9%)
	
	

	When patient is symptomatic
	289 (49.3%)
	
	

	Other 
	98 (16.7%)
	
	

	27. How frequently do you request spirometry test for diagnosing COPD?
	
	
	

	Never
	119 (20.3%)
	Occasional or no use 
	428 (73.0%)

	Rarely
	85 (14.5%)
	
	

	Sometimes
	224 (38.2%)
	
	

	Usually
	92 (15.7)
	Frequent use 
	158 (27.0%)

	Always
	66 (11.3%)
	
	

	28. How frequently do you request spirometry test for monitoring COPD?
	
	
	

	At every scheduled visit
	76 (13.0%)
	
	

	At present intervals (6-12 months)
	128 (21.8%)
	
	

	When patient is symptomatic
	292 (49.8%)
	
	

	Other 
	90 (15.4%)
	
	

	29. How frequently do you request spirometry test for evaluation of other lung diseases?
	
	
	

	Never
	146 (24.9%)
	Occasional or no use 
	497 (84.8%)

	Rarely
	113 (19.3%)
	
	

	Sometimes
	238 (40.6%)
	
	

	Usually
	66 (11.3%)
	Frequent use 
	89 (15.2%)

	Always
	23 (3.9%)
	
	

	30. How frequently do you request spirometry for pre-employment test?
	
	
	

	Never
	258 (44.0%)
	Occasional or no use 
	481 (82.1%)

	Rarely
	76 (13.0%)
	
	

	Sometimes
	147 (25.1%)
	
	

	Usually
	80 (13.7%)
	Frequent use 
	105 (17.9%)

	Always
	25 (4.3%)
	
	

	31. How confident are you at interpreting spirometry?
	
	
	

	1 (Not confident)
	85 (14.5%)
	Low confidence
	178 (30.4%)

	2 (Slightly confident)
	93 (15.9%)
	
	

	3 (Somewhat confident)
	194 (33.1%)
	Confident
	408 (69.6%)

	4 (Fairly confident)
	149 (25.4%)
	
	

	5 (Completely confident)
	65 (11.1%)
	
	

	32. How would you rate your current knowledge of spirometry?
	
	
	

	Very poor
	38 (6.5%)
	Indequate Knowledge
	320 (54.6%)

	Poor
	65 (11.1%)
	
	

	Fair
	217 (37.0%)
	
	

	Good
	216 (36.9%)
	Adequate Knowledge
	266 (45.4%)

	Very good
	50 (8.5%)
	
	

	33. What are your sources of knowledge and information on spirometry? (more than one
selection)
	
	
	

	Medical school
	309 (52.7%)
	
	

	CME programs (conferences/seminars/update courses)
	120 (20.5%)
	
	

	Textbooks and medical journals
	256 (43.7%)
	
	

	Websites
	195 (33.3%)
	
	

	Clinical Practice Guidelines
	231 (39.4%)
	
	

	Other
	
	
	

	34. When was the last time you attended a CME course related to pulmonary function testing?
	
	
	

	< 12 months
	88 (15.0%)
	
	

	1-5 years
	162 (27.6%)
	
	

	>5 years
	127 (21.7%)
	
	

	Never
	209 (35.7%)
	
	

	35. Are you aware of any guidelines on spirometry?
	
	
	

	Yes
	331 (56.5%)
	
	

	No
	255 (43.5%)
	
	

	36. Are you aware of ATS/ERS guidelines on spirometry?
	
	
	

	Yes
	192 (32.8%)
	
	

	No
	394 (67.2%)
	
	

	Values are presented as n (%) for categorical responses. Recoded variables represent aggregated categories (e.g., “never/rarely/sometimes” grouped as “occasional or no use”), and recoded distribution shows the corresponding frequency and percentage used in the analysis. For items allowing multiple responses (e.g., sources of knowledge), percentages may exceed 100%.


Table S4. Exploratory associations between physician experience, guideline awareness, and spirometry-related practice and confidence 
	Variable 1
	Variable 2
	Category
	n
	Outcome = Yes, n (%)
	χ²
	df
	p-value

	Years of clinical experience
	Frequent spirometry use — asthma diagnosis
	<5 years
	183
	51 (27.9%)
	0.52
	2
	0.770

	
	
	5–10 years
	161
	40 (24.8%)
	
	
	

	
	
	>10 years
	242
	61 (25.2%)
	
	
	

	Years of clinical experience
	Frequent spirometry use — COPD diagnosis
	<5 years
	183
	51 (27.9%)
	0.14
	2
	0.932

	
	
	5–10 years
	161
	42 (26.1%)
	
	
	

	
	
	>10 years
	242
	65 (26.9%)
	
	
	

	Guideline awareness
	Confidence interpreting results
	Unaware
	255
	146 (57.3%)
	32.7
	1
	<0.001

	
	
	Aware
	331
	262 (79.2%)
	
	
	

	Values are presented as n (%) for categorical variables. Frequent use was defined as "usually" or "always" selected for items on spirometry use for asthma or COPD diagnosis (5-point scale: never–always). Confidence was defined as ratings 3–5 ("somewhat," "fairly," or "completely confident") on a 5-point confidence scale, consistent with the definition used in the main text. Guideline awareness was based on self-reported familiarity with any clinical guidelines on spirometry (yes/no). All tests are Pearson chi-square tests; no cells had expected counts below 5 in any comparison.  



