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[bookmark: _Toc158034903]Table S1. Search strategy Medline (via PubMed)
	ID
	Keyword
	Result

	#1
	"Cystic Fibrosis"[Mesh]
	40155

	#2
	"Cystic Fibrosis"[Title/Abstract]
	51641

	#3
	Mucoviscidosis[Title/Abstract]
	1445

	#4
	(("Cystic Fibrosis"[Mesh]) OR ("Cystic Fibrosis"[Title/Abstract])) OR (Mucoviscidosis[Title/Abstract])
	57319

	#5
	"Quality of Life"[Mesh]
	274677

	#6
	"Quality of Life"[Title/Abstract]
	376178

	#7
	QoL[Title/Abstract]
	54092

	#8
	(("Quality of Life"[Mesh]) OR ("Quality of Life"[Title/Abstract])) OR (QoL[Title/Abstract])
	445127	

	#9
	"Surveys and Questionnaires"[Mesh]
	1219238

	#10
	Questionnaire[Title/Abstract] OR Survey[Title/Abstract] OR Index[Title/Abstract] OR Scale[Title/Abstract] OR Tool[Title/Abstract] OR Instrument[Title/Abstract]
	3468477

	#11
	("Surveys and Questionnaires"[Mesh]) OR (Questionnaire[Title/Abstract] OR Survey[Title/Abstract] OR Index[Title/Abstract] OR Scale[Title/Abstract] OR Tool[Title/Abstract] OR Instrument[Title/Abstract])
	4079867

	#12
	((("Quality of Life"[Mesh]) OR ("Quality of Life"[Title/Abstract])) OR (QoL[Title/Abstract])) AND (("Surveys and Questionnaires"[Mesh]) OR (Questionnaire[Title/Abstract] OR Survey[Title/Abstract] OR Index[Title/Abstract] OR Scale[Title/Abstract] OR Tool[Title/Abstract] OR Instrument[Title/Abstract]))
	213038	

	#13
	((("Cystic Fibrosis"[Mesh]) OR ("Cystic Fibrosis"[Title/Abstract])) OR (Mucoviscidosis[Title/Abstract])) AND (((("Quality of Life"[Mesh]) OR ("Quality of Life"[Title/Abstract])) OR (QoL[Title/Abstract])) AND (("Surveys and Questionnaires"[Mesh]) OR (Questionnaire[Title/Abstract] OR Survey[Title/Abstract] OR Index[Title/Abstract] OR Scale[Title/Abstract] OR Tool[Title/Abstract] OR Instrument[Title/Abstract])))
	841



[bookmark: _Toc158034904]Table S2. Search strategy Cochrane Library
	[bookmark: _Hlk125360767]ID
	Keyword
	Result

	#1
	MeSH descriptor: [Cystic Fibrosis] explode all trees
	2535

	#2
	("Cystic Fibrosis"):ti,ab,kw
	6320

	#3
	(Mucoviscidosis)
	41

	#4
	#1 OR #2 OR #3
	6335

	#5
	MeSH descriptor: [Quality of Life] explode all trees
	44343

	#6
	("Quality of Life"):ti,ab,kw
	149406

	#7
	(QoL):ti,ab,kw
	28208

	#8
	#5 OR #6 OR #7
	154081

	#9
	MeSH descriptor: [Surveys and Questionnaires] explode all trees
	70519

	#10
	(Questionnaire OR Survey OR Index OR Scale OR Tool OR Instrument):ti,ab,kw
	721397

	#11
	#9 OR #10
	727205

	#12
	#8 AND #11
	100441

	#13
	#4 AND #12
	524




[bookmark: _Toc158034905]Table S3. Search strategy Embase (via Ovid)
	ID
	Keyword
	Result

	1
	exp Cystic Fibrosis/
	78459

	2
	"Cystic Fibrosis".ab,kw,ti.
	74651

	3
	Mucoviscidosis.ab,kw,ti.
	524

	4
	1 or 2 or 3
	91801

	5
	exp "Quality of Life"/
	656800

	6
	"Quality of Life".ab,kw,ti.
	605359

	7
	QoL.ab,kw,ti.
	99375

	8
	5 or 6 or 7
	801036

	9
	exp "Surveys"/ and "Questionnaires"/
	764296

	10
	Questionnaire.ab,kw,ti.
	770527

	11
	Survey.ab,kw,ti.
	853457

	12
	Index.ab,kw,ti.
	1427565

	13
	Scale.ab,kw,ti.
	1276787

	14
	Tool.ab,kw,ti.
	880162

	15
	Instrument.ab,kw,ti.
	175937

	16
	10 or 11 or 12 or 13 or 14 or 15
	4487179

	17
	9 or 16
	4688338

	18
	8 and 17
	322454

	19
	4 and 18
	1994



[bookmark: _Toc158034906]Table S4. List of studies included and excluded after full-text analysis
	No.
	Authors, Title, Journal
	Full text status
	Reason for exclusion

	1.
	Acaster S, Pinder B, Mukuria C, et al. Mapping the EQ-5D index from the cystic fibrosis questionnaire-revised using multiple modelling approaches. Health Qual Life Outcomes 2015; 13: 33. 
	Excluded
	Lack of information regarding the measurement properties of the tool

	2.
	Acaster S, Mukuria C, Rowen D, et al. Development of the Cystic Fibrosis Questionnaire-Revised-8 Dimensions: Estimating Utilities From the Cystic Fibrosis Questionnaire-Revised. Value Health 2023; 26(4): 567-578.
	Included
	

	3.
	[bookmark: _Hlk155471416]Bradley J, Dempster M, Wallace E, et al. The adaptations of a quality of life questionnaire for routine use in clinical practice: the Chronic Respiratory Disease Questionnaire in cystic fibrosis. Qual Life Res 1999; 8(1-2): 65-71.
	Included
	

	4.
	Bregnballe V, Thastum M, Lund LD, et al. Validation of the Danish version of the revised cystic fibrosis quality of life questionnaire in adolescents and adults (CFQ-R14+). J Cyst Fibros 2008; 7(6): 531-6. 
	Included
	

	5.
	[bookmark: _Hlk155471481]Button BM, Wilson LM, Burge AT, et al. The AWESCORE, a patient-reported outcome measure: development, feasibility, reliability, validity and responsiveness for adults with cystic fibrosis. ERJ Open Res 2021; 7(3): 00120-2021.
	Included
	

	6.
	[bookmark: _Hlk155471300]Dębska G, Mazurek H. Validation of Polish version of CFQoL in patients with cystic fibrosis. Pol Merkur Lekarski 2007; 23(137): 340-343. 
	Included
	

	7.
	Gee L, Abbott J, Conway SP, et al. Development of a disease specific health related quality of life measure for adults and adolescents with cystic fibrosis. Thorax 2000; 55(11): 946-954. 
	Included
	

	8.
	[bookmark: _Hlk155471403]Gee L, Abbott J, Conway SP, et al. Validation of the SF-36 for the assessment of quality of life in adolescents and adults with cystic fibrosis. J Cyst Fibros 2002; 1(3): 137-145.
	Included
	

	9.
	Goldbeck L, Schmitz TG, Buck C. Quality of life in adolescents and adults with cystic fibrosis. Monatsschr Kinderheilkd 1999; 147: 823-829
	Excluded
	German language

	10.
	[bookmark: _Hlk155471380]Goldbeck L, Schmitz TG. Comparison of three generic questionnaires measuring quality of life in adolescents and adults with cystic fibrosis: the 36-item short form health survey, the quality of life profile for chronic diseases, and the questions on life satisfaction. Qual Life Res 2001; 10(1): 23-36. 
	Included
	

	11.
	[bookmark: _Hlk155471387]Goldbeck L, Schmitz TG, Henrich G, et al. Questions on life satisfaction for adolescents and adults with cystic fibrosis: development of a disease-specific questionnaire. Chest 2003; 123(1): 42-48. 
	Included
	

	12.
	Henry B, Aussage P, Grosskopf C, et al. Development of the Cystic Fibrosis Questionnaire (CFQ) for assessing quality of life in pediatric and adult patients. Qual Life Res 2003; 12(1): 63-76. 
	Included
	

	13.
	[bookmark: _Hlk155471444]Hoffman BM, Stonerock GL, Smith PJ, et al. Development and psychometric properties of the Pulmonary-specific Quality-of-Life Scale in lung transplant patients. J Heart Lung Transplant 2015; 34(8): 1058-1065.
	Included
	

	14.
	Kaplan RM, Anderson JP, Wu AW, et al. The Quality of Well-being Scale. Applications in AIDS, cystic fibrosis, and arthritis. Med Care 1989; 27: S27-43.
	Excluded
	Mixed population, including children

	15.
	Klijn PH, van Stel HF, Quittner AL, et al. Validation of the Dutch cystic fibrosis questionnaire (CFQ) in adolescents and adults. J Cyst Fibros 2004; 3(1): 29-36.
	Included
	

	16.
	McCarrier KP, Hassan M, Hodgkins P, et al. The Cystic Fibrosis Impact Questionnaire: qualitative development and cognitive evaluation of a new patient-reported outcome instrument to assess the life impacts of cystic fibrosis. J Patient Rep Outcomes 2020; 4(1): 36. 
	Excluded
	Mixed population, including children

	17.
	[bookmark: _Hlk155471491]Muilwijk D, van Paridon TJ, van der Heijden DC, et al. Development and validation of a novel personalized electronic patient-reported outcome measure to assess quality of life (Q-LIFE): a prospective observational study in people with Cystic Fibrosis. EClinicalMedicine 2023; 62: 102116. 
	Included
	

	18.
	Navarro TS, Boza CML, Molina MY, et al. Content validation for the Chilean population of the quality of life assessment instrument in children, adolescents and adults with Cystic Fibrosis: CFQ-R CYSTIC FIBROSIS QUESTIONNAIRE-REVISED version in Spanish, Chile. Andes Pediatr 2022; 93(3): 312-326.
	Included
	

	19.
	Olveira G, Olveira C, Gaspar I, et al. Validation of the Spanish version of the Revised Cystic Fibrosis Quality of Life Questionnaire in adolescents and adults (CFQR 14+ Spain). Arch Bronconeumol 2010; 46(4):165-175. 
	Included
	

	20.
	[bookmark: _Hlk155471428]Padilla A, Olveira G, Olveira C, et al. Validity and reliability of the St George's Respiratory Questionnaire in adults with cystic fibrosis. Arch Bronconeumol 2007; 43(4): 205-211. 
	Included
	

	21.
	[bookmark: _Hlk155471469]Pott J, Krill A, Wilkens H, et al. Easy measurement of health related quality of life in patients with cystic fibrosis by the COPD assessment test (CAT) - A pilot study. Respir Med 2020; 168: 105992. 
	Included
	

	22.
	Quittner AL, Sweeny S, Watrous M, et al. Translation and linguistic validation of a disease-specific quality of life measure for cystic fibrosis. J Pediatr Psychol 2000; 25(6): 403-14. 
	Excluded
	Lack of information regarding the measurement properties of the tool

	23.
	Quittner AL, Buu A, Messer MA, et al. Development and validation of The Cystic Fibrosis Questionnaire in the United States: a health-related quality-of-life measure for cystic fibrosis. Chest 2005; 128(4): 2347-2354. 
	Included
	

	24.
	Quittner AL, Modi AC, Wainwright C, et al. Determination of the minimal clinically important difference scores for the Cystic Fibrosis Questionnaire-Revised respiratory symptom scale in two populations of patients with cystic fibrosis and chronic Pseudomonas aeruginosa airway infection. Chest 2009; 135(6): 1610-1618. 
	Excluded
	[bookmark: _Hlk155811902]Results for only one domain of the questionnaire

	25.
	Quittner AL, Sawicki GS, McMullen A, et al. Psychometric evaluation of the Cystic Fibrosis Questionnaire-Revised in a national sample. Qual Life Res 2012; 21(7): 1267-1278. 
	Included
	

	26.
	Ronit A, Gelpi M, Argentiero J, et al. Electronic applications for the CFQ-R scoring. Respir Res 2017; 18(1): 108. 
	Excluded
	Wrong publication type (letter to editor)

	27.
	Rozov T, Cunha MT, Nascimento O, et al. Linguistic validation of cystic fibrosis quality of life questionnaires. J Pediatr (Rio J) 2006; 82(2): 151-156. 
	Included
	

	28.
	[bookmark: _Hlk155471352]Salek MS, Jones S, Rezaie M, et al. Do patient-reported outcomes have a role in the management of patients with cystic fibrosis? Front Pharmacol 2012; 3: 38. 
	Included
	

	29.
	Sands D, Borawska-Kowalczyk U. Validation of Polish version of – Specific Quality of Life Questionnaire for Cystic Fibrosis (CFQ-R), Pediatria Polska 2009; 84(2): 165-172.
	Included
	

	30.
	Sathe M, Moshiree B, Vu PT, et al. Utilization of electronic patient-reported outcome measures in cystic fibrosis research: Application to the GALAXY study. J Cyst Fibros 2021; 20(4): 605-611. 
	Excluded
	Lack of information regarding the measurement properties of the tool

	31.
	Solé A, Olveira C, Pérez I, et al. Development and electronic validation of the revised Cystic Fibrosis Questionnaire (CFQ-R Teen/Adult): New tool for monitoring psychosocial health in CF. J Cyst Fibros 2018; 17(5): 672-679. 
	Included
	

	32
	[bookmark: _Hlk155471362]Stofa M, Xanthos T, Ekmektzoglou K, et al. Quality of life in adults with cystic fibrosis: the Greek experience. Pneumonol Alergol Pol 2016; 84(4): 205-211. 
	Included
	

	33.
	Uchmanowicz I, Jankowska-Polańska B, Wleklik M, et al. Health-related quality of life of patients with cystic fibrosis assessed by the SF-36 questionnaire. Pneumonol Alergol Pol 2014; 82(1): 10-17. 
	Excluded
	[bookmark: _Hlk155439303]Lack of information regarding the measurement properties of the tool

	34.
	Wenninger K, Aussage P, Wahn U, et al. The revised German Cystic Fibrosis Questionnaire: validation of a disease-specific health-related quality of life instrument. Qual Life Res 2003; 12(1): 77-85. 
	Included
	

	35.
	[bookmark: _Hlk155471454]Yohannes AM, Dodd M, Morris J, et al. Reliability and validity of a single item measure of quality of life scale for adult patients with cystic fibrosis. Health Qual Life Outcomes 2011; 9: 105. 
	Included
	




[bookmark: _Toc158034907]Table S5. Characteristics of quality of life measurement tools used in the identified studies in adults with cystic fibrosis
	Tool 
	First author and publication year
	Language version
	Tool characteristics
(number of items / domains)

	CFQ-R 14+
	Navarro 2022
	Spanish
	(50 items* / 12 domains)
The self-administered questionnaire for adolescents and adults (≥ 14 years) evaluates functioning over the previous 2 weeks.
The first 6 domains measure general aspects of HRQoL include: physical functioning (8i), role functioning (4i), vitality (4i), health perceptions (3i), emotional functioning (5i), and social functioning (6i). The other 6 domains measure symptoms and effects of the disease which contain: body image (3i), eating disturbances (3i), treatment burden (3i), weight (1i), respiratory symptoms (6i), and digestive symptoms (3i). 
This questionnaire can be self-administered and takes between 20 to 30 minutes to complete. Responses are made using 4-point Likert rating scales that include frequency, intensity and true-false scales. Each domain is standardized on a 0-100 scale. A higher score suggests a higher quality of life.
* The question “Has your mucus been mostly” is not included in any domain (conditional question related to the question preceding it).

	
	[bookmark: _Hlk155385845]Solé 2018
	Spanish and English
	

	
	Hochwälder 2017
	Swedish
	

	
	Quittner 2012 
	English
	

	
	[bookmark: _Hlk155385833]Olveira 2010
	Spanish
	

	
	[bookmark: _Hlk155385826]Sands 2009
	Polish
	

	
	Bregnballe 2008
	Danish
	

	
	Rozov 2006
	Portuguese
	

	
	[bookmark: _Hlk155385805]Quittner 2005
	English
	(44 items / 12 domains)
This English version was adapted from French CFQ 14+ version.  Some questions have been deleted in the questionnaire (“feel comfortable sleeping away”, “people ask me annoying questions”, “compared to 3 months ago, how you feel about your health”) which resulted in the number of domains being reduced from 13 to 12.
The modified version of the questionnaire included the following domains: physical functioning (8i), role limitations (2i), vitality (4i), emotional functioning (5i), social (5i), body image (3i), eating disturbances (3i), treatment burden (2i), health perceptions (3i), weight (1i), respiratory symptoms (6i) and digestive symptoms (2i).
The tool evolved gradually and, as a result of modifications, the number of items was increased to 50 in subsequent studies.

	CFQ 14+
	Wenninger 2003
	German
	(46 items / 13 domains)
In the questionnaire, after appropriate calculations, some questions were removed from the initial version.
The modified version of the questionnaire included the following domains: physical functioning (8i), energy (4i), emotional state (4i), social limitations (3i), role limitations (4i), embarrassment (3i), eating disturbance (2i), body image (3i), treatment burden (1i), subjective health perception (4i), respiratory symptoms (7i), digestive symptoms (2i), weight problems (1i).

	
	Klijn 2004
	Dutch
	(49 items / 13 domains)
The CFQ14+ covers 9 HRQoL domains, 3 symptom scales and 1 health perception scale. The self-administered questionnaire contains the following: physical functioning (8i), energy and well-being (4i), emotional state (6i), social limitations (4i), role limitations (2i) body image (2i), eating disturbances (2i), treatment burden (2i), embarrassment (3i), respiratory symptoms (7i), digestive symptoms (2i), weight (1i) and overall health perception (4i).
Responses are made using 4-point Likert rating scales that include frequency scale, true-false rating, difficulty rating and selection of a statement that describes the patients. Each domain is standardized on a 0-100 scale. Completing the questionnaire took approximately 15 min.

	
	Henry 2003
	French
	

	CFQ-R-8D
	Acaster 2023
	English
	(8 domains)
The tool was created on the basis of CFQ-R 14+.  There are eight domains in the questionnaire: physical functioning, vitality, emotion, role functioning, breathing difficulty, cough, abdominal pain, and body image.

	CFQoL
	Stofa 2016
	Greek
	(52 items / 9 domains)
The self-administered questionnaire includes: physical functioning/mobility (10i), social functioning (4i), treatment issues (3i), chest symptoms (4i), emotional functioning (8i), concerns for the future (6i), interpersonal relationships (10i), body image (3i), career concerns (4i).
The scoring scales are designed to reflect positive and negative scoring. All items are scored from 1 to 6, with the exception of one item (reverse scored from 6 to 1).

	
	Salek 2012
	English
	

	
	Monti 2008
	Italian
	

	
	Dębska 2007
	Polish
	

	
	[bookmark: _Hlk155386016]Gee 2000
	English
	

	Q-Life
Mobile application
	Muilwijk 2023
	Dutch
English
	(16 domains)
Users can describe 3-5 items they find important for their personal quality of life in an open text field, and rank these items in order of importance. Each item has to be labelled with the most appropriate domain, which can be selected from a pre-defined list. Subsequently, users can score for each item to what degree they currently feel limited by CF on a 5-point Likert scale, ranging from 1 (almost completely limited) to 5 (not limited). The application can support real-time visualization of results. Other features include a profile page to collect demographic variables and a brief stepwise manual. This app takes between 5 to 10 minutes to complete. The Q-Life app and accompanying software is compliant with international data protection guidelines.
16 domains include: general daily activities, work & education, physical exercise & sport, relaxation & rest, social activities, physical – lung problems, physical – gastrointestinal problems, physical – eating, physical – weight, physical – other, psychological – mood, psychological – anxiety, psychological – body image, psychological – other, treatment burden, and other.

	AWESCORE
	Button 2021
	English
	(10 items / 5 domains)
AWESCORE is a single-page 10-item questionnaire, includes 5 domains of 2 items for each domain: respiratory (cough and sputum), physical (energy and exercise), nutrition (appetite and targeted weight), psychology (anxiety and mood), and general health (sleep and the perception of overall health).
Results on the scale range between 0 to 10, with increments of 1 (0 means ‘the worst’; 10 means ‘the best’). The highest possible score is 100 representing perfect perceived wellness.

	CAT
	Pott 2020
	German
	(8 items)
The questionnaire was created with COPD patients in mind. It includes 8 questions about cough, phlegm, tightness in breast, climbing stairs, household activities, fear about leaving the house, sleeping and energy. The response scale is from 0 to 5 (by choosing a figure from a numeric rating scale). The total score ranges between 0 and 40. A high score suggests a worse quality of life than a low score.

	UKSIP
	Salek 2012
	English
	(136 items / 12 domains)
The tool is the British version of the American questionnaire. It contains the following twelve domains: sleep and rest, eating, work, home management, recreation and pastimes, ambulation, mobility, body care and movement, social interaction, alertness behaviour, emotional behaviour, and communication. An overall score is calculated as well as results for individual domains.

	Single item global scale
	Yohannes 2011
	English
	(1 item)
Barometer with one question “your cystic fibrosis has affected your quality of life over the last 2 weeks”. Quality of life includes: physical activities, socializing, treatment burden, emotional feelings, relationships, problems at work/college and thought about the future).
Results on the scale ranged between 0 to 10, with increments od 1 (0 means ‘the worst’; 10 means ‘the best’). Lower scores on the single global quality of life scale indicate higher impact on adult CF patients’ HRQOL.

	PQLS
	Hoffman 2015
	English
	(25 items / 3 domains)
The original version of the questionnaire included seven domains. Factor analysis conducted for the study revealed three domains: task interference (8i), psychological (7i), and physical function (4i). Six questions were not included in the presented domains. 
The questionnaire consists of 25 items, each are scored on a Likert scale from 1-5. The total score can vary between 25 and 125. Lower PQLS scores indicate better health-related QoL.

	[bookmark: _Hlk155386183]SGRQ
	Padilla 2007
	Spanish
	(50 items / 3 domains)
The questionnaire consists of 50 questions about symptoms, activity and impact. The answers are included in an algorithm that calculates the scores for the subtopics and the total score according to the developers’ instructions manual.  The total score ranges between 0 and 100 with. High scores show a worse quality of life.

	FLZM
	Goldbeck 2003
	German
	FLZM-CF
(18 items)
The tool was created on the basis of FLZM. It includes dimensions of CF life satisfaction and health satisfaction: breathing difficulties/coughing, abdominal pain/digestive trouble, eating, sleep, routine therapy, adherence to daily therapy, significance for others, understanding, and free from disadvantage. The subjective importance of each dimension and present satisfaction with each the dimensions are assessed.
Responses are made using a 5-point scale: general life satisfaction (from 1 – not important; to 5 – extremely important) and general health satisfaction (from 1 – dissatisfied; to 5 –very satisfied).
Weighted scores for each dimension are calculated using the following formula: weighted satisfaction = (importance rating-1) x [(2 x satisfaction rating)-5]. Summary score is calculated by summing the 9 weighted scores. Item specific weighted scores ranges from -12 to +20. The summary score ranges from -112 to 180. Higher scores indicate higher satisfaction with health status.

	
	Goldbeck 2001
	German
	(16 items)
A tool to measure the quality of life in general healthy and patient population. 
The questionnaire includes two 8-item modules: general life satisfaction (friends/acquaintances, leisure time/hobbies, general health, income/financial security, occupation/work, housing/living conditions, family life/children, partner relationship/sexuality), health satisfaction (physical condition/fitness, ability to relax, energy/zest for life, mobility, freedom of anxiety, freedom from aches and pain, independence from help/care). The score for each domain ranges between -12 to +20 (total score range is 0-100). High scores show high quality of life.

	SF-36
	Gee 2002
	English
	(36 items / 8 domains)
A tool to measure generic health status includes 36 questions, containing: physical functioning (10i), role limitations due to physical functioning (4i), mental health (5i), role limitations due to emotional problems (3i), social functioning (2i), general health perceptions (5i), energy and vitality (5i), and bodily pain (2i). 
Each domain is standardized on a 0-100 scale. High scores show high quality of life.

	
	Goldbeck 2001
	German
	

	PLC
	Goldbeck 2001
	German
	(40 items / 6 domains)
A tool to measure the quality of life in patients with chronic disease. 
It includes 6 domains: capacity, positive mood, negative mood, ability to relax and enjoy, sense of belonging to others, and contact ability. The score range is 0-4. High scores show high quality of life.

	CRDQ
	Bradley 1999
	English
	(19 items / 4 domains)
The questionnaire includes 4 domains: dyspnoea, fatigue, emotion and mastery. The dyspnoea domain is the only individualized part of the questionnaire – quantify patient’s dyspnoea during five self-selected activities that are frequently performed and are important to their daily lives. The remaining domains include standard, fixed items. Responses are made using 7-point rating scales.

	
	
	
	


AWESCORE – Alfred Wellness Score; CAT – COPD [Chronic Obstructive Pulmonary Disease] Assessment Test; CF – Cystic Fibrosis; CFQ 14+ – Cystic Fibrosis Questionnaire for adolescents and adults; CFQoL – Cystic Fibrosis Quality of Life Questionnaire; CFQ-R-8D – Cystic Fibrosis Questionnaire-Revised 8 Dimensions; CFQ-R 14+ – Cystic Fibrosis Questionnaire-Revised for adolescent and adults; CRDQ – Chronic Respiratory Disease Questionnaire; FLZM – Questions on life satisfaction specific module; FLZM-CF – Questions on life satisfaction for adolescents and adults with cystic fibrosis – specific module; HRQoL – health-related quality of life; (i) – number of items; PLC – Quality of Life Profile for the Chronically Ill; PQLS – Pulmonary-specific Quality-of-Life; SF-36 – 36-Item Short Form Survey; SGRQ – St George’s Respiratory Questionnaire; UKSIP – UK Sickness Impact profile


[bookmark: _Toc158034908]Table S6. Study characteristics and detailed results
	[bookmark: _Hlk155562295]Author/
Year
	Study characteristics 
(including sample size and content validity)
	Measurement properties and statistical methods
	Results

	CFQ-R 14+

	Navarro 2022
	Content validation
Participants: 10 professionals dedicated to the care of patients with Cystic Fibrosis from the hospitals that participated in this study, 10 hospitalized patients (qualitative interviews) and 8 CF patients in outpatient management (focus groups).
Methods: Lynn’s methodology was used. Experts received the questionnaire and were asked to evaluate each item of the questionnaire regarding its adequacy to the construct in dichotomous questions (1 = adequate and 0 = not adequate). Criterion for leaving the question in the final version of the questionnaire: at least 80% of experts rated the question as adequate (the item corresponding to the construct measured and the Content Validity Coefficient was greater than 0.712). For the qualitative comments, a content analysis was performed incorporating the modifications in which at least 60% of the judges agreed. Ultimately, only minor linguistic modifications were introduced to the questionnaire. Then the questionnaire was analysed by patients during interviews and focus groups. No changes were made to the questionnaire, apart from linguistic matters.
Cross-sectional study
Participants: 54 patients (40 were >18; mean age – 28.4) from 7 Chilean hospitals.
Methods: study was conducted by applying the previously validated questionnaire.
	Reliability 
(internal consistency)
Cronbach’s alpha
	8 domains had good reliability – Cronbach’s alpha ranged from 0.75 (vitality) to 0.90 (physical functioning).
3 domains had poor reliability: treatment burden (α = 0.631), digestive symptoms (α = 0.681), and social functioning (α = 0.470).


	Solé 2018
	Cross-sectional study
Participants: 50 patients from two centres in Spain. 26 people were tested in one centre (mean age (SD) – 28.31 (8.98)) and 24 in the other (mean age (SD) – 30.79 (8.04)). 
Methods: all patients had completed paper and electronic version and repeated the electronic version (e-CFQ-R) 15 days later. All the patients were in stable condition and completed the questionnaire before any other assessments. Validation of the e-CFQ-R was performed by assessing its concordance with results from the CFQ-R paper version, which was completed on the same day.
	Reliability 
(test-retest)
Lin's concordance correlation coefficient
	The correlations ranged from 0.8 to 0.9 for all domains (very strong reliability).

	
	
	Criterion validity
Lin's concordance correlation coefficient
	Concordance between electronic and paper version
All scales had coefficient correlations ≥ 0.9.
3 domains had a coefficient correlation of 0.99 (physical functioning, role functioning, and health perceptions). 

	Hochwälder 2017
	Cross-sectional study
Participants: 84 patients (mean age – 21.4) from 1 Dutch centre. To assess reliability, the questionnaire was completed again by 21 stable patients after 10-14 days.  
Methods: the study was preceded by translating the questionnaire from English into Swedish. All patients were approached during routine visits between 2001 and 2002 and asked for consent to complete the questionnaire. Patients were categorized into the following groups: nourished vs malnourished group, young adults vs adults, and men vs women. Additionally, patients were categorized based on the index 1s (FEV1)% (mild  ≥71;  moderate 41 to 70; severe ≤ 40).
	Reliability
(internal consistency)
Cronbach’s alpha
	7 domains had good reliability – Cronbach’s alpha ranged from 0.72 (vitality) to 0.93 (physical functioning).
4 domains had poor reliability: treatment burden (α = 0.56), social functioning (α = 0.53), body image (α = 0.62), and digestive symptoms (α = 0.681). 

	
	
	Reliability 
(test-retest)
Intraclass correlation coefficient
	All domains had good reliability – ICC ranged from 0.71 (treatment burden) to 0.96 (physical functioning). 

	
	
	Construct validity
Analyses of variation (MANOVA followed up with ANOVAs) with Tamhane’s T2 post hoc test (severity groups); effect size in terms of Cohen’s d.
	Comparison between disease severity groups
The mild group had better scores than the moderate group and the moderate group had higher values of QoL than the severe group.
Mild (N = 101) – FEV1% ≥71% (mean ± SD) – from 62.13 ± 19.7 (vitality) to 91.53 ± 14.24 (eating disturbances).
Moderate (N = 53) – FEV1% 41-70% (mean ± SD) – from 56.39 ± 22.84 (health perceptions) to 85.95 ± 20.80 (eating disturbances).
Severe (N = 19) – FEV1% ≤ 40% (mean ± SD) – from 45.61 ± 41.88 (weight problem) to 88.89 ± 14.34 (eating disturbances).
Statistical analysis indicated statistically significant differences for 8 domains: physical functioning (F = 31.96, p < 0.001), treatment burden (F = 6.50, p < 0.01), health perception (F = 10.69, p < 0.001), social functioning (F = 5.98, p <0.01), body image (F = 10.24, p < 0.001), role limitations (F = 7.43, p < 0.001), weight problems (F = 9.79, p <0.001), and respiratory symptoms (F = 15.33, p < 0.001).
For 7 of these significant differences, T2 post hoc test showed that the clearest differences were between the mildly and severely impaired.
Comparison between nutritional status groups (BMI)
Nourished group had better scores than the malnourished group.
Nourished (N = 152) – BMI ≥ 19 (mean ± SD) – from 60.31 ± 20.29 (vitality) to 91.08 ± 12.98 (eating disturbances).
Malnourished (N = 21) – BMI < 19 (mean ± SD) – from 36.51 ± 42.04 (weight problems) to 83.73 ± 19.27 (role limitations).
Analysis indicated statistically significant differences for physical functioning (F = 4.69 p < 0.05), eating disturbances (F = 11.55, p < 0.001), body image (F = 29.29 p, < 0.001), and weight problems (F = 27.08, p < 0.001).
Medium effect was observed for eating disturbances (d = 0.54) and strong effects were observed for body image (d = 1.04) and weight problems (d = 1.09) domains. 
Comparison between age groups
Young adults had higher values of QoL than adults.
Young adults (N = 81) – 18-25 (mean ± SD) – from 61.59 ± 18.09 (treatment burden) to 89.16 ± 19.48 (eating disturbances).
Adults (N = 92) – ≥ 26 (mean ± SD) – from 58.15 ± 21.61 (vitality) to 89.86 ± 13.75 (eating disturbances).
Statistical analysis indicated statistically significant differences for 4 domains: physical functioning (F = 11.65, p < 0.001), social functioning (F = 11.83, p <0.001), body image (F = 4.39, p < 0.05), and respiratory symptoms (F = 4.89, p < 0.05).
Physical functioning and social functioning domains had medium effects (0.53 and 0.52, respectively).
Comparison between gender groups
Men had higher CFQ-R 14+ scores than women.
Men (N = 89) (mean ± SD) – from 61.61 ± 19.97 (vitality) to 89.89 ± 14.47 (eating disturbances).
Women (N = 92) (mean ± SD) – from 58.13 ± 20.82 (vitality) to 89.15 ± 18.73 (eating disturbances).
Statistically significant differences were indicated for body image (F = 8.56, p < 0.01) and weight problems (F = 11.81, p < 0.001).
Only weight problems domain had a medium effect – d = -0.52). 

	Quittner 2012
	Longitudinal study
Participants: 4679 patients (mean age – 23.5) from the United States.
Methods: the study was conducted using a previously validated questionnaire. Patients were categorized into two groups: sick (if there was any indication of sickness within ±21 days of the CFQ-R date) or well. Additionally, patients were categorized, among others: based on the indicator 1s (FEV1)% (normal 100+; mild 70 to < 100; moderate 40 to < 70; severe < 40). 
	Reliability
(internal consistency)
Cronbach’s alpha
	Overall agreement between all scales was α = 0.88.  
Domains
7 domains had good reliability – Cronbach’s alpha ranged from 0.77 (emotional functioning) to 0.94 (physical functioning).
4 domains had poor reliability:  treatment burden (α = 0.51), body image (α = 0.65), social functioning (α = 0.58), and digestive symptom (α = 0.68) scales.

	
	
	Construct validity
Pearson correlation coefficients

	Higher CFQ-R 14+ scores were correlated with better health outcomes.
Correlations between CFQ-R 14+ and FEV1% predicted
CFQ-R 14+ domains were positively correlated with FEV1% predicted with: physical functioning (r = 0.51), role functioning (r = 0.29), social functioning (r = 0.25), vitality (r = 0.26), health perceptions (r = 0.40), respiratory symptoms (r = 0.42), body image (r = 0.29), and weight (r = 0.29).
Correlations between CFQ-R 14+ and number of exacerbations
CFQ-R 14+ domains were negatively correlated with number of exacerbations: physical functioning (r = -0.35), role functioning (r = -0.32), vitality (r = -0.25), health perceptions (r = -0.30), and respiratory symptoms (r = -0.27). 
Correlations between CFQ-R 14+ and BMI
CFQ-R 14+ domains were moderate and positively correlated with BMI: body image (r = 0.34) and weight (r = 0.44). 

	
	
	Construct validity
Student’s t test 
Effect size = MD (well-sick) divided by SD of well visits
	CFQ-R 14+ and visit type 
(sick vs well)
2,255 sick visit scores were significantly different from the 4,639 well-visit scores – all comparisons were statistically significant, with lower scores reported by those completing the measure during a sick visit (except for digestive symptoms scale). Effect size ranged from -0.825 (respiratory symptoms) to -0.301 (body image).

	
	
	Construct validity
Analyses of variation (ANOVAs) with Tukey adjustment (for disease stage)
	Comparison between disease severity groups
All scales differed significantly by disease stage, except for eating problems, role functioning, and emotional functioning – these 3 domains differed significantly across all comparisons except that for normal vs mild disease. 
Significant linear trends across disease stage categories were observed for all CFQ-R scales except for digestive symptoms scale.

	
	
	Construct validity
Effect size = MD (male–female) divided by the pooled standard deviation
	Comparison between gender groups
Males reported significantly better HRQOL in all CFQ-R 14+ domains, except from body image and weight, in which females reported better scores (0.267 and 0.372, respectively).

	Olveira 2010
	Cross-sectional study
Participants: 43 patients (mean age (SD) – 25.1 (8.4)) from one Spanish centre.
Methods: the questionnaire had been translated into Spanish. Minor linguistic corrections have been made without affecting the concept of the questions. The final version was evaluated by 8 volunteer patients who determined the suitability of the wording. To assess reliability, the questionnaire was completed again by 16 stable patients after 10-15 days. To assess construct validity patients also completed the SGRQ questionnaire. 
	Reliability 
(internal consistency)
Cronbach’s alpha
	10 domains had good reliability – Cronbach’s alpha ranged from 0.70 (body image) to 0.96 (physical functioning).
2 domains had poor reliability: treatment burden (α = 0.57) and digestive symptoms (α = 0.31).

	
	
	Reliability 
(test-retest)
Spearman’s correlation coefficients
Intraclass correlation coefficient 
	The correlations were acceptable for all domains and ranged from 0.53 (body image) to 0.95 (physical functioning), except for digestive symptoms (r = 0.48, NS). 
10 domains had good reliability – ICC ranged from 0.72 (emotional functioning) to 0.95 (physical functioning). Only body image and digestive symptoms domains had poor reliability (0.54 and 0.47, respectively).

	
	
	Construct validity
(convergent/ discriminant validity)
Spearman's correlation coefficient
	Correlations between domains on the CFQ-R 14+ and SGRQ
The domains from CFQ-R 14+ were correlated with domains of the SGRQ: symptom score (ranged from -0.37 to -0.68), activity score (ranged from -0.44 to -0.86), and impact score (ranged from -0.30 to -0.75).  
The greatest correlation was between the total score of the SGRQ and the physical score of the CFQ-R – r = -0.84 (p < 0.05).

	
	
	Construct validity
Spearman's correlation coefficient
	Correlation between CFQ-R 14+ and FEV1% / FVC% predicted
The CFQ-R 14+ was positively correlated with FEV1% predicted and FVC% predicted in 8 domains – the statistically significant correlations for FEV1% ranged from 0.34 (emotional functioning) to 0.51 (physical functioning) and for FVC% from 0.36 (weight problems) to 0.55 (physical functioning) (eating disturbances) to 0.45 (health perception). There were no statistically significant correlations in both parameters for remaining domains: social functioning, treatment burden and digestive symptoms.
Correlation between CFQ-R 14+ and number of exacerbations
The CFQ 14+ was inversely correlated with number of exacerbations in 3 domains – the statistically significant negative correlations for physical functioning, role limitations and respiratory symptoms were -0.42, -0.30 and -0.44, respectively. There were no statistically significant correlations for remaining domains.
Correlations between CFQ-R 14+ and age
Significant negative correlations between the questionnaire scores for the physical functioning, emotional functioning, social limitations, and health perception scales with age (younger age, better QoL) were found (data not shown). 
Correlations between CFQ-R 14+ and fat mass / BMI
Significant positive correlations with questionnaire and fat mass and BMI were found in weight problems domain (0.37 and 0.46, respectively).
Correlations between CFQ-R 14+ and lean mass index
The CFQ 14+ were statistically significantly positively correlated with lean mass index in following domains: physical functioning (r = 0.49), vitality (r = 0.41), body image (r = 0.32), and eating disturbances (r = 0.37). 

	
	
	Construct validity
One-way analyses of variance (ANOVA)
	Comparison between disease severity groups
Mild (N = 9) – FEV1%  > 80%; moderate (N = 60) – FEV1% 40-80%; severe (N = 24) – FEV1% < 40%.
Significant differences were found in all scores (worse quality of life with greater severity) except in the digestive symptoms domain.  

	
	
	Construct validity
Student’s t-test / Mann-Whitney U test
	Comparison between age groups
Younger > 25 (n = 26); older < 25 (n = 17)
Significant differences were found in physical functioning, emotional functioning, social limitations, and health perceptions. 
Comparison between groups with or without desaturation
Presence of desaturation (N = 9); absence of desaturation (N = 34).
Significant differences were found in all scores (worse quality of life with presence of desaturation) except in the social functioning, treatment burden and digestive symptoms domains.
Comparison between nutritional status groups (BMI)
Nourished (N = 131) – BMI ≥20; malnourished (N = 17) – BMI < 20.
There was only significant difference between nutrition groups and body image domain. 

	Sands 2009
	Cross-sectional study
Participants: 31 patients from 1 Polish centre. To assess reliability, the questionnaire was completed again by 9 stable patients after 10-14 days.
Methods: the Polish version of the questionnaire is an adaptation of the American test. The test was translated in two stages: from English into Polish by two independent translators and again from Polish into English by other independent translators. The tests have been checked for their essence and meaning. All comments were added and this version was used in the study. The study was performed during routine outpatient visits, which patients attend every 3-6 months. It took place before physical and laboratory tests. 
	Reliability
(internal consistency)
Cronbach’s alpha
	6 domains had good reliability – Cronbach's alpha ranged from 0.72 (vitality) to 0.86 (respiratory symptoms). 
4 domains had poor reliability: emotional functioning (α = 0.54), treatment burden (α = 0.50), health perceptions (α = 0.54) and digestive symptoms (α = 0.56). 
Social functioning scale was very low – α = 0.29. 

	
	
	Reliability
(test-retest)
Spearman’s correlation coefficients
	The correlations were high for 9 domains and ranged from 0.62 (emotional functioning) to 0.96 (physical functioning).
In two domains the correlations were moderate: treatment burden (rs = 0.35) and social functioning (rs = 0.39).
Eating disturbances correlated very weakly (rs = 0.17).

	Bregnballe 2008
	Cross-sectional study
Participants: 196 patients from the two Danish CF centres (reliability calculations) and 180 participants who had relevant data from the CF registry (validity calculations) (mean age – 26). To assess reliability, the questionnaire was completed again by 14 patients after 10-14 days.
Methods: The first stage included linguistic validation of the CFQ-R, which was conducted by two people working independently. Backward translation was also performed and the questionnaire was consulted with patients who made minor linguistic corrections. After the Danish version of the questionnaire was created, it was sent to patients. Several groups of patients were identified for comparison purposes, and patients were categorized into three disease severity groups: mild (FEV1% ≥ 71), moderate (FEV1% 41–70) and severe (FEV1% ≤ 40), into age groups: adolescents (14-17), young adults (18-25) and adults (> 25), as well as into nutritional status (BMI ≥ 19 – nourished, BMI <19 – malnourished). 
	Reliability 
(internal consistency)
Cronbach’s alpha
	8 domains had good reliability – Cronbach’s alpha ranged from 0.72 (treatment burden) to 0.95 (physical functioning).
3 domains had poor reliability: body image (α = 0.67), digestive symptoms (α = 0.64), and social functioning (α = 0.54). 


	
	
	Reliability 
(test-retest)
Spearman’s correlation coefficients
	The adequate stability was only indicated in 4 domains: emotional functioning (rs = 0.84), eating disturbances (rs = 0.88), health perception (rs = 0.84) and weight problems (rs = 0.83).
The remaining 8 domains did not show adequate test-retest stability (rs < 0.80).

	
	
	Construct validity 
One-way analyses of variance (ANOVA)
	Comparison between disease severity groups
In all the questionnaire scales, except for the digestive symptoms scale higher scores were statistically significant correlated with milder disease severity.
Mild (N = 95) – FEV1% ≥ 71% (mean ± SD) – from 62.4 ± 20.6 (vitality) to 90.1 ± 22.4 (eating disturbances).
Moderate (N = 60) – FEV1% 41-70% (mean ± SD) – from 55.5 ± 21.5 (health perceptions) to 86.9 ± 20.3 (eating disturbances).
Severe (N = 24) – FEV1% ≤ 40% (mean ± SD) – from 40.7±31.4 (health perceptions) to 74.8 ± 28.7 (eating disturbances).

	
	
	Construct validity 
Independent sample 
t-tests
	Comparison between nutritional status groups (BMI)
The nourished group scored significantly higher on all the CFQ-R 14+ domains, except on the vitality, social functioning and digestive symptoms scales (on these three domains there was a tendency towards higher CFQ-R 14+ scores in the nourished group).
Nourished (N = 131) – BMI ≥ 19 (mean ± SD) – from 60.2 ± 18.6 (vitality) to 89.5 ± 21.5 (eating disturbances).
Malnourished (N = 49) – BMI < 19 (mean ± SD) – from 49.7 ± 26.5 (treatment burden) to 80.6 ± 25.9 (eating disturbances).
Comparison between gender groups
There were not significant gender-related differences (N males = 83; N females = 97).


Comparison between age groups
Participants were divided in age groups: adolescents (N = 40), young adults (N = 56) and adults (N = 84). There were not significant age-related differences.

	Rozov 2006
	Cross-sectional study
Participants: 30 patients (mean age (SD) – 21.4 (6.7)) completed the baseline questionnaire. All of them filled out the same questionnaire 15 days (average interval) after the baseline assessment.
Methods: the first stage involved the translation of the questionnaire into Portuguese. Then the patients were consulted with. Corrections were made based on consultations. As a result, the second version of the questionnaire was created, which was back translated into English by a Brazilian doctor who had not seen the CFQs before. After assessing the correctness of the translation, the questionnaire was distributed among the study population.
	Reliability
(test-retest)
Intraclass correlation coefficients
	ICC for total score was 0.92 [95%CI (0.87; 0.95)] 
Domains
11 domains had good reliability – ICC ranged from 0.74 (digestive symptoms) to 0.99 (physical functioning).
Result of ICC for social role domain was not statistically significant – ICC = -0.19.

	Quittner 2005
	Cross-sectional study
Participants: 212 patients (mean age (SD) – 23 (8.1)) from 18 CF centres across the United States. To assess reliability, the questionnaire was completed again by 21 stable patients after 10-14 days.  
Methods: patients were enrolled in this study during routine clinic visits. CFQ-R 14+ was administered prior to a physical examination or other laboratory procedures. In order to assess construct validity, patients also completed the SF-36 questionnaire. Patients were divided, among others: in terms of age and disease severity (FEV1%).
	Reliability 
(internal consistency)
Cronbach’s alpha
	9 domains had good reliability – Cronbach’s alpha ranged from 0.71 (social functioning) to 0.94 (physical functioning). 
2 domains had poor and very poor reliability, respectively: digestive symptoms (α = 0.67) and treatment burden (α = 0.18). 

	
	
	Reliability
(test-retest)
Intraclass correlation coefficients
	7 domains had good reliability – ICC ranged from 0.72 (physical functioning) to 0.90 (respiratory symptoms). 
5 domains had poor reliability: vitality (0.49), social functioning (0.45), treatment burden (0.45), digestive symptoms (0.65), and weight (0.63). 

	
	
	Construct validity (convergent/ discriminant validity)
Spearman's correlation coefficient
	Correlations between similar domains on the CFQ-R 14+ and SF-36
Statistically significant strong correlations were found in 6 similar domains: physical (rs = 0.81), health perceptions/general health (rs = 0.79), vitality (rs = 0.84), role/role-physical (rs = 0.73), emotional functioning/mental health (rs = 0.74), and social (rs = 0.57).
Correlations between dissimilar domains CFQ-R 14+ and SF-36 domains
Digestion and role scales on the CFQ were only moderately correlated with the SF-36 general health (rs = 0.19) and mental health (rs = 0.42) scales.

	
	
	Construct validity 
Spearman's correlation coefficient
	Correlation between CFQ-R 14+ and FEV1% predicted
The CFQ 14+ was positively correlated with FEV1% predicted in 10 domains – the statistically significant correlations ranged from 0.23 (eating disturbances) to 0.45 (health perception). There were no statistically significant correlations for remaining domains: treatment burden and digestive symptoms. 
Correlations between CFQ-R 14+ and age
CFQ 14+ was inversely correlated with age in 8 domains – the statistically significant correlations ranged from -0.17 (eating disturbances) to -0.36 (physical functioning). There were no statistically significant correlations for remaining domains: body image, treatment burden, digestive symptoms, and weight scales. 
Correlations between CFQ-R 14+ and nutritional status groups (BMI)
CFQ 14+ was statistically significantly positively correlated with nutritional status (BMI) in following weight-related domains: body image (rs = 0.38), eating disturbances (rs = 0.16), and weight (rs = 0.47). 

	
	
	Construct validity 
Multivariate analysis of variance (MANOVA)
	Comparison between CFQ-R 14+ and FEV1% predicted
Individuals with less severe disease reported higher scores on all of the CFQ scales except for digestion, compared to individuals with more severe disease – Hotelling T2 = 0.44, F [22,384] = 3.84, p < 0.001). The CFQ successfully differentiated between those with mild, moderate, and severe disease.
Comparison between CFQ-R 14+ and age groups
Younger individuals reported higher quality of life than older individuals on most domains – Hotelling T2 = 0.30, F [22,388] = 2.60, p < 0.001). 
No age-related differences were found on the eating disturbances, treatment burden, and digestion scales.

	CFQ 14+

	Klijn 2004
	Cross-sectional study
Participants: 84 patients (mean age – 21.4) from 1 Dutch centre. To assess reliability, the questionnaire was completed again by 21 stable patients after 10-14 days.  
Methods: the study was preceded by translating the questionnaire from French. All patients were approached during routine visits between 2001 and 2002 and asked for consent to complete the CFQ. Patients were assigned to groups including: due to the severity of the disease and age.
	Reliability 
(internal consistency)
Cronbach’s alpha
	9 domains had acceptable reliability – Cronbach’s alpha ranged from 0.64 (social functioning) to 0.92 (physical functioning). 
3 domains had poor reliability: body image (α = 0.45), treatment burden (α = 0.53), and embarrassment (α = 0.53).

	
	
	Reliability
(test-retest)
Intraclass correlation coefficients
	All domains (12) had good reproducibility (except for weight scale, which was not analysed) – ICC ranged from 0.72 (digestive symptoms) to 0.98 (physical functioning, role limitations).

	
	
	Construct validity (ES = ratio of MD scores to the pooled baseline standard deviation)
	Weak to moderate correlations were indicated for pulmonary function with treatment burden, health perceptions, weight, eating disturbances, respiratory symptoms.
Strong correlations were indicated for pulmonary function with physical functioning and body image.
Correlation between CFQ 14+ and FEV1% predicted
Correlation (ES) ranged from 0.26 (treatment burden) to 0.62 (physical functioning). 
Correlation between CFQ 14+ and FVC% predicted
Correlation (ES) ranged from 0.23 (respiratory symptoms) to 0.58 (physical functioning).  

	
	
	Construct validity 
One-way analyses of variance (ANOVA) with Tukey adjustment (for disease stage)
	Comparison between CFQ 14+ scores and disease severity groups
Mild (N = 28) – FEV1% ≥ 71% (mean ± SD) – from 58.5 ± 11.7 (respiratory symptoms) to 88.7 ± 19.8 (eating disturbances).
Moderate (N = 36) – FEV1% 41-70% (mean ± SD) – from 52.7 ± 12.2 (respiratory symptoms) to 81.9 ± 21.2 (digestive symptoms).
Severe (N = 20) – FEV1% ≤ 40% (mean ± SD) – from 36.3 ± 21.1 (physical functioning) to 91.7 ± 10.1 (digestive symptoms).
Statistical analysis indicated statistically significant main effects for physical functioning (F = 27.34, p < 0.001), body image (F = 13.43, p < 0.001), eating disturbances (F = 5.17, p < 0.01), respiratory symptoms (F = 5.78, p < 0.01), health problems (F = 4.16, p < 0.015) and weight (F = 5.57, p <0.01).
Comparison between CFQ14+ scores and age groups
Participants were divided in age groups: adolescents (N = 35), young adults (N = 31) and adults (N = 18). 
Statistical analysis indicated statistically significant main effects for physical functioning (F = 13.56, p < 0.001), vitality (F = 4.44, p < 0.05), body image (F = 6.29, p < 0.01), treatment burden (F = 3.58, p < 0.05), respiratory symptoms (F = 9.87, p < 0.01), health perceptions (F = 10.17, p < 0.01).
Post hoc analyses demonstrated that: adolescents reported higher QoL than young adults for the body image domain; adolescents reported higher Qol than adults for the domains of physical functioning, vitality, body image, treatment burden, respiratory symptoms, digestion and health perception; young adults reported higher QoL than adults for the domains of physical functioning, vitality, respiratory symptoms and health perception.

	
	
	Construct validity 
T-tests for unrelated samples
	Comparison between CFQ14+ scores and nutritional status groups (BMI)
Analysis indicated that the nourished group (BMI ≥ 19, N = 41) had higher scores than malnourished group (BMI < 19, N = 43) for body image (72.2 ± 16.8 vs. 65.1 ± 18.3 p < 0.05), eating disturbances (83.3 ± 20.1 vs. 72.4 ± 21.3 p < 0.05) and weight (77.5 ± 21.3 vs. 67.1 22.1 p< 0.05).
Comparison between gender groups
Males (N = 44) had higher scores than females (N = 40) for the emotional functioning domain (80.9 ± 12.2 vs. 74.2 ± 18.1 p < 0.05) and lower scores for the body image domain (62.9 ± 24.3 vs. 75.0 ± 15.0 p < 0.01).

	Wenninger 2003
	Content validation
Participants: 197 patients (mean age (SD) – 23.2 (8.2)) from 9 German centres. To assess reliability, the questionnaire was completed again by 153 stable patients after 10-14 days.  
Methods: the questionnaire translation process was carried out (including back translation), which was tested during the pre-test (n=10 interviews). The comprehensibility of the German questionnaire was tested resulting in minor rewording of several items. A large-scale study was then conducted using this version of the questionnaire. The work resulted in the rewording of the questions, deleting 3 items and adding new ones. 
Longitudinal study
Participants: 103 patients from 2 German centres (mean age (SD) – 25.5 (9.2)) completed the revised version of the questionnaire. To assess responsiveness 50 patients participating in a health resort rehabilitation program completed the questionnaire before and after the intervention. 
Methods: patients were divided, among others, according to the severity of the disease and weight status. In the case of the responsiveness study, social limitations and role limitations were not analysed, which the study authors explain by the inability to interpret and compare these parameters after a long period of treatment in an inpatient facility.
 
	Construct validity (structural validity)
Principal components analysis (PCA) with varimax rotation
	Nine factors relating to HRQoL were identified: physical functioning (8i), energy (4i), emotional state (4i), social limitations (3i), role limitations (4i), embarrassment (3i), eating disturbance (2i), body image (3i), treatment burden (1i).

	
	
	Reliability 
(internal consistency)
Cronbach’s alpha
	Phase I (original version of the questionnaire)
7 domains had good reliability – Cronbach's alpha ranged from 0.80 (emotional functioning) to 0.95 (physical functioning). 
4 domains had poor reliability – social limitations (α = 0.67), embarrassment (α = 0.58), body image (α = 0.61), health perception (α = 0.68), and digestive symptoms (α = 0.67)
Phase II (modified version of the questionnaire)
9 domains had good reliability – Cronbach's alpha ranged from 0.71 (eating disturbances) to 0.94 (physical functioning). 
Digestive symptoms domain had poor reliability – α = 0.66.

	
	
	Reliability
(test-retest)
Intraclass correlation coefficients
	Phase I (original version of the questionnaire)
All domains had good reliability – ICC ranged from 0.76 to 0.92.

	
	
	Construct validity
Pearson correlation coefficients

	Phase II (modified version of the questionnaire)
Correlations between CFQ 14+ and FEV1%
CFQ 14+ domains positively correlated with FEV1% predicted with: physical functioning (r = 0.51), social limitation (r = 0.33), embarrassment (r = 0.28), treatment burden (0.39), health perceptions (r = 0.58), respiratory symptoms (r = 0.47), body image (r = 0.46), and weight (r = 0.27). 
Correlations between CFQ 14+ and nutritional status groups (BMI)
The CFQ 14+ statistically significantly positively correlated with nutritional status (BMI) in following weight-related domains: body image (r = 0.54), eating disturbances (r = 0.29), and weight (r = 0.43). There were also statistically significant positive correlations with embarrassment (r = 0.24) and health perception (r = 0.30).

	
	
	Construct validity 
One-way analyses of variance (ANOVA) with Scheffe´ multiple range tests for pairwise comparisons (for disease stage)
	Phase II (modified version of the questionnaire)
Comparison between CFQ 14+ scores and disease severity groups
Mild (N = 29) – FEV1% ≥ 71% (mean) from 61.9 (role limitations) to 92.0 (eating disturbances).
Moderate (N = 43) – FEV1% 41-70% (mean) – from 56.1 (respiratory symptoms) to 88.1 (digestive symptoms).
Severe (N = 32) – FEV1% ≤ 40% (mean ± SD) – from 40.8 (health perception) to 81.3 (digestive symptoms).
Statistical analysis indicated statistically significant differences for 8 domains – F ranged from 3.8 (social limitations) to 12.4 (physical functioning)
There were not statistically significant effects in energy, emotional state, role limitations, embarrassment and digestive symptoms domains.

	
	
	Responsiveness
Paired t-test
	Phase II (modified version of the questionnaire)
Comparison between CFQ 14+ scores and before / after rehabilitation
A statistically significantly increased difference was observed between the results before and after rehabilitation in terms of physical functioning, energy, emotional state, body image, and in terms of respiratory symptoms and weight problems.
HRQoL scales – mean scores before rehabilitation ranged from 54.6 (energy) to 77.3 (embarrassment) vs after rehabilitation ranged from 60.7 (treatment burden) to 88.8 (eating disturbances). 
Symptom module – mean scores before rehabilitation ranged from 61.7 to 76.5 vs after rehabilitation ranged from 65.5 to 82.3. 

	Henry 2003
	PROM development and content validation
Participants: 22 patients took part in an interview with psychologists to discuss the questions proposed by the team. Then, 10 patients participated in the pre-testing phase. Afterwards, 252 patients (mean age (SD) – 20.6 (5.9)) from 24 French centres completed the questionnaire (V1.0). 
Methods: works and creation of the tool took place in 3 stages: I – generation and operationalization of items into exhaustive initial questionnaires (V1.0); II – reducing the number of items to produce the first version of the CFQ 14+ (V1.1); III – conducted a validation study. The first version of the questionnaire was created based on an extensive literature review and opinions of experts dealing with the quality of life in patients with cystic fibrosis. 22 interviews with patients were conducted and linguistic corrections were made as a result. Then, a pilot study was conducted using the created questionnaire in 10 patients (no deficiencies in the wording of individual questions were found). After this stage, it was decided to conduct the study on a larger scale. As a result of the study, it was decided to reduce the number of questions. 
Longitudinal study
Participants: 124 patients (mean age (SD) – 20 (5.9)) To assess reliability, the questionnaire was completed again by 37 stable patients after 6-10 days. To assess responsiveness and longitudinal clinical validity the questionnaire was completed by 34 patients before and after antibiotic treatment for exacerbation. Additionally, 53 patients completed the questionnaire.
Methods: psychometric properties of the CFQ were further assessed from three independent surveys (described above). To assess construct validity, patients also completed the Nottingham Health Profile questionnaire (NHP).  

	Construct validity (structural validity)
Exploratory principal axis factoring analysis (PAF) with varimax rotation performed on all QoL variables (exclusive of symptoms and general health perception) and Rasch analysis
	Nine factors relating to HRQoL were identified (in total 33 items): physical functioning (8i), energy/well-being (4i), emotions (6i), social limitations (4i), role limitations (2i) body image (2i), eating disturbances (2i), treatment burden (2i), embarrassment (3i). 

	
	
	Reliability
(internal consistency)
Cronbach’s alpha
	HRQoL scales
7 domains had good reliability – Cronbach’s alpha ranged from 0.74 (treatment burden) to 0.93 (physical functioning).
2 domains had poor reliability: embarrassment (α = 0.67) and body image (α = 0.66).

	
	
	Reliability 
(test-retest)
	ICC ranged from 0.72 (energy) to 0.97 (role limitation, perception of health).

	
	
	Construct validity 
Pearson correlation coefficients
	Correlation between CFQ 14+ and NHP
The physical domain of the CFQ 14+ correlated the most with the physical (r = 0.65) and the energy (r = 0.75) domains of the NHP.
Moreover, energy/well-being (r = 0.60) and emotions (r = 0.68) were more correlated with corresponding domains of the NHP than with others.
Social limitation domain of the CFQ 14+ correlated less with the social isolation domain of the NHP than in case of the other scales (r = 0.43).
The specific domains of the CFQ 14+ were only weakly correlated to those of the NHP due to difference in items content. 

	
	
	Responsiveness 
Paired t-test
(ES – ratio of change in mean scores to the standard deviation of baseline scores)
	4 domains changed statistically significantly before and after antibiotic therapy for exacerbation: physical functioning (ES = 0.38), energy (ES = 0.68), emotions (ES = 0.26), and respiratory symptoms (ES = 0.63).
There were not statistically significant change in treatment burden (ES = 0.25), health perception (ES = 0.27), and body image (ES = 0.29).
The lowest changes were found for feeling embarrassment, social limitations and eating disturbances. No change at all was reported for the role dimension.

	
	
	Responsiveness 
(longitudinal clinical validity)
Pearson correlation coefficients
	Physical functioning (r = 0.70) and energy (r = 0.72) scores were highly correlated to changes in respiratory symptoms after 5 weeks.
Moreover, moderate correlations (ranging from 0.30 to 0.51) were also observed for remaining domains of the CFQ 14+, except for body image (r = 0.21).

	CFQ-R-8D

	Acaster 2023
	PROM development and content validation
Participants: 1,699 people (for the first stages) from clinical trials (in each of them the average age was higher than 25). In the next stages, cognitive debriefing interviews were conducted (n = 5) to check the understanding and interpretability of the health states and 400 time trade-off interviews.
Methods: the study was conducted in 5 stages. The first one involved assessing the dimensional structure of the CFQ-R, the second involved identifying suitable items for the health state classification system, the third involved obtaining information on face validity of the CFQ-R items and domains selected in stage 2, the fourth involved valuation of the health states by members of the general public, and the fifth - developing the scoring algorithm for the classification system. The first three stages were conducted based on data obtained from four clinical trials. The last two were conducted based on primary data collected for this study. 
	Construct validity (structural validity)
Principal components analysis (PCA) and Rasch analysis
	As a result of the analysis, eight factors were identified: physical functioning, vitality, emotional functioning, role functioning, respiratory symptoms, body image, digestive symptoms, and treatment burden.

	CFQoL

	Stofa 2016
	Study type
Participants: 77 patients from one Greek centre.
Methods: data was collected between January and June 2013. None of the patients had a lung transplant.
	Reliability
(internal consistency)
Cronbach’s alpha
	All domains had good reliability – Cronbach's alpha ranged from 0.82 (treatment issues) to 0.96 (physical functioning, career concerns).

	Salek 2012
	Cross-sectional study
Participants: 70 patients (mean age – 26.18) from the Welsh centre. There were three separate cohorts recruited: outpatients, inpatients, and postal respondents. After 7-10 days, patients were asked to complete the questionnaires and return them by post.
Methods: there were two stages to the study: the first stage (test I) involved completion of the two questionnaires when delivered by the interviewer or received by post; the second stage (test II) was completion of the same two questionnaires 7-10 days later, with a postal return. Patients completed both the CFQoL and the UKSIP. Patients were categorized, among others: based on the indicator 1s (FEV1)% (N = 32 mild  ≥71;  N = 25 moderate 41 to 70; N = 11 severe ≤ 40) and BMI (N = 11 underweight ≤ 19; N = 53 normal 20-29; N = 5 overweight ≥30).
	Reliability
(internal consistency)
Cronbach’s alpha
	Test I
Cronbach’s alpha for total score was 0.90.
Test II
Cronbach’s alpha for total score was 0.93.

	
	
	Reliability 
(test-retest)
Spearman’s rank correlation coefficients
	The correlations ranged from 0.74 to 0.94 (all domains had good reliability).

	
	
	Construct validity (convergent/ discriminant validity)
Spearman’s rank correlation coefficients
	Correlations between CFQoL and UKSIP
All CFQoL domains correlated well with UKSIP score across the similar domains (emotion, social interaction, physical, employment, total score) and ranged from -0.50 to -0.76 (p < 0.01).

	
	
	Construct validity 
Mann-Whitney U
Tests
	Comparison between disease severity groups
The mild group had statistically significantly higher scores than severe group: body image and chest symptoms (p < 0.01) and physical functioning, chest symptoms, emotional functioning, body image, career concerns, and total score (p < 0.05). 
Severe group had statistically significantly worse scores in emotional functioning (p < 0.05) than moderate group.
Statistically significant differences were also found between moderate and mild groups in physical functioning and chest symptoms (p < 0.05).
Comparison between nutritional status groups (BMI)
The underweight group had statistically significantly worse scores in physical functioning (p < 0.05) and body image (p < 0.01) than the normal group. Moreover, the underweight group reported a poorer QoL than the overweight group across the physical functioning, treatment issues, body image, and career concerns (p < 0.05) domains. 
The normal group had better scores than the overweight group across the treatment issues and career concerns (p < 0.05) domains.
Comparison between gender groups
No differences were found between the CFQoL scores and gender groups.
Comparison between employment status
Highly significant differences were found between employed and unemployed participants for 7 CFQoL domains (p < 0.01) (no differences were found in treatment issues and concerns for the future).
Correlation between education levels
Patients who completed primary education had worse scores in the career concerns (p < 0.05) domain than patients who finished college.
Comparison between supplementary feeding group
Enteral feeding group reported worse scores in body image (p < 0.01) than the groups not receiving any form of supplementary feeding 
Group receiving oral supplements had worse scores in treatment issues (p < 0.05) and body image (p < 0.005) domains than the groups not receiving any form of supplementary feeding.

	
	
	Construct validity 
Spearman’s rank correlation coefficients
	Correlation between CFQoL scores and age group
There were no significant age-related correlations.
Correlation between CFQoL scores and the BORG scale score
With the CFQoL, correlations were found in all domains except treatment issues, eight domains were statistically significant (rs = -0.39 to -0.62, p < 0.05).

	Monti 2008
	Cross-sectional study
Participants: 120 patients (mean age (SD) – 25.38 (7.64)), attending one of the 4 regional Cystic Fibrosis Centres (Cesena, Parma, Trieste and Grosseto). To assess reliability, the questionnaire was completed again by 89 patients within 14 days​.
Methods: the study was preceded by translating the questionnaire from English into Italian. In order to assess construct validity, patients also completed the SF-36 questionnaire. Patients were assigned to groups according to disease severity and age.
	Construct validity
(structural validity)
Principal components analysis (PCA) with varimax rotation
	After conducting PCA, nine factors were isolated (72% of the overall variance within the data set). After analysing the data, it was found that the factorial structure was essentially similar to the original one, even if a few items did not show strong correlation with their factor. Therefore, the following nine domains were indicated: physical functioning, social functioning, treatment issues, chest symptoms, emotional functioning, concerns for the future, interpersonal relationships, body image, and career concerns.

	
	
	Reliability
(internal consistency)
Cronbach’s alpha
	All domains had good reliability – Cronbach's alpha ranged from 0.73 (body image) to 0.91 (chest symptoms).

	
	
	Reliability
(test-retest)
Intraclass correlation coefficients
	ICC ranged from 0.83 (social functioning) to 0.98 (interpersonal relationships).

	
	
	Construct validity (convergent/ discriminant validity)
Correlation coefficients (no detailed statistical description was provided)
	Correlations between CFQoL and SF-36
All CFQoL domains correlated moderately to strongly with SF-36 (p < 0.001): physical functioning (r = 0.73), social functioning (r = 0.68), emotional functioning (r = 0.70).

	
	
	Construct validity 
One-way analyses of variance (ANOVA) 
	Comparison between disease severity groups
The mild group had better scores than the moderate and severe groups.
Mild (N = 52) – FEV1% ≥ 70% (mean ± SD) – from 51.98 ± 30.0 (concerns for the future) to 91.32 ± 8.2 (physical functioning).
Moderate (N = 46) – FEV1% 40-69% (mean ± SD) – from 53.49 ± 24.3 (concerns for the future) to 83.57 ± 24.2 (social functioning).
Severe (N = 22) – FEV1% <40% (mean ± SD) – from 52.96 ± 28.2 (concerns for the future) to 85.83 ± 12.3 (social functioning).
Domain comparisons between the three FEV1 groups demonstrated a significant main effect for physical functioning (F=4.55, p < 0.01), where CF patients with mild disease reported statistically significantly higher scores than patients in both the moderate and severe groups.
Analysis indicated statistically significant main effect for physical functioning (F = 4.55 p < 0.01).
Comparison between age groups
Younger groups (18-14 and 20-29) had higher values of QoL than older adults (> 29).
14-19 (N = 37) (mean ± SD) – from 79.43 ± 23.0 (body image) to 93.71 ± 7.5 (social functioning).
20-29 (N = 53) (mean ± SD) – from 70.96 ± 18.5 (interpersonal relationships) to 90.4 ± 8.9 (physical functioning).
> 29 (N = 30) (mean ± SD) – from 48.89 ± 29.3 (concerns for the future) to 82.47 ± 20.7 (body image).
Statistical analysis indicated statistically significant differences for 7 domains: physical functioning (F = 14.47, p < 0.001), social functioning (F = 10.54, p < 0.001), chest symptoms (F = 3.27, p < 0.04), emotional functioning (F = 4.26, p < 0.02), concerns for the future (F = 9.21, p < 0.001), interpersonal relationships (F = 5.05, p < 0.01), and career concerns (F = 7.39, p < 0.001).

	Dębska 2007
	Content validation
Participants: 40 healthy people analysed the understandability of translated questions. 
Methods: Work on validating the questionnaire began with translating the original version of the CFQoL questionnaire into Polish: forward translation, creation of an agreed version of the translation and back-translation. In the process of linguistic adaptation, transcription was used, which is characterized by maximum translation fidelity. The next stage was to assess the understanding of the questions (items) by a representative group of healthy people – 49 out of 52 questions were understandable to at least 90% of the respondents. Only one question was understandable to 58% of respondents. The misunderstanding was found to be due to a grammatical error, which was corrected.

Cross-sectional study
Participants: 33 patients (mean age (SD) – 21.8 (3.4)) from one Polish centre. To assess reliability patients completed the questionnaire again after 3-4 days.
Methods: the study was conducted during hospitalization (the most common cause was exacerbation of disease symptoms). To assess construct validity, patients also completed the SGRQ, WHOQOL-BREF and HADS questionnaires.
	Reliability
(internal consistency)
Cronbach’s alpha
	All domains had good reliability – Cronbach's alpha ranged from 0.73 (body image) to 0.92 (physical functioning). 

	
	
	Reliability 
(test-retest)
Pearson correlation coefficients
	The correlations were high for all domains and ranged from 0.66 (career concerns) to 0.96 (physical functioning). 
Moreover, the correlation for overall result of QoL was high – r = 0.94.

	
	
	Construct validity
(convergent/ discriminant validity)
Pearson correlation coefficients
	SGRQ
Analysis indicated that domains of CFQoL positively and significantly correlated with the overall result of the SGRQ questionnaire (p < 0.01). These correlations were observed for most CFQoL subscales and ranged from 0.43 (emotional functioning) to 0.69 (total score). There were no statistically significant correlations with concerns for the future, body image, and problem at work/school.
WHOQoL-BREF
No statistically significant correlations were found between CFQoL and most of WHOQoL-BREF subscales. However, a statistically significant small correlation was found between the 4 CFQoL subscales (thoughts about the future, body image, problem at work/school, and relationships) and the psychological, social and environmental domains of the WHOQoL-BREEF:
– concerns for the future – social domain (r = 0.41);
– relationships – psychological domain (r = 0.41);
– body image and problem at work/school – environmental (r = 0.36 and r = 0.39, respectively).
HADS
Statistically significant negative correlations were indicated for 5 CFQoL subscales and the HADS depression domain – physical functioning (r = -0.52), social functioning (r = -0.40), emotional functioning (r = -0.43), relationships (r = -0.40), and body image (r = -0.49). 

	Gee 2000
	Construction, validation and refinement of the questionnaire were conducted in 4 steps: I – initial item generation and testing of a preliminary questionnaire; II – testing and validation of a second version of the questionnaire; III test-retest reliability of a third and final version; IV – sensitivity testing of the final version of the questionnaire.
PROM development and content validation
Participants: 105 patients regarding the structure and understandability of questions.
Methods: the creation of the original database of questions was based on an extensive analysis of literature and other tools for measuring the quality of life. After their creation, a study was conducted using the created version of the questionnaire (CFQoL1). Patients were recruited at an outpatient clinic of a specialist adult CF unit. After obtaining the results, the first statistical calculations (including factor analysis) were performed. As a result of the analyses, 38 CF specific items were retained from the CFQoL1 and 15 new items were added to the second version of the questionnaire (CFQoL2). This version of the questionnaire contained 53 questions.
Longitudinal study
Participants: 223 patients (mean age – 25.2) in terms of the study with a questionnaire containing 53 questions. To assess reliability, a separate study was conducted on a group of 200 patients who completed a modified questionnaire (containing 52 questions) - the questionnaire was completed again after 7-10 days by 100 stable patients. To assess responsiveness, data on 24 patients was analysed.
Methods: patients self-completed the measure and returned completed questionnaires by post. To assess construct validity patients also completed the SF-36 questionnaire. As a result of the analyses, further minor corrections were made, resulting in the third and final version of the CFQoL (containing 52 questions). This version was subjected to further testing (test-retest). Responsiveness was assessed on the basis of antibiotic therapy (lasting 2 weeks) in patients who experienced an exacerbation of the disease.
	Construct validity
(structural validity)
Principal components analysis (PCA) with
varimax rotation
	After conducting PCA and clinical interpretation of the data, nine factors were isolated relating to: physical functioning (10i), social functioning (4i), treatment issues (3i), chest symptoms (4i), emotional functioning (8i), concerns for the future (6i), interpersonal relationships (10i), body image (3i), and career concerns (4i).

	
	
	Reliability
(internal consistency)
Cronbach’s alpha
	All domains had good reliability – Cronbach's alpha ranged from 0.72 (body image) to 0.92 (physical functioning).

	
	
	Reliability 
(test-retest)
Pearson correlation coefficients
	The correlations for 8 out of 9 domains were high and ranged from 0.85 (social functioning) to 0.95 (career issues).
The only exception involved treatment issues, which scored 0.74.

	
	
	Construct validity (convergent/ discriminant validity)
Pearson correlation coefficients
	Correlations between CFQoL and SF-36
The CFQoL correlated moderately to strongly with SF-36 (p < 0.001) and was correlated with SF-36 scales across the similar domains: physical functioning (r = 0.73), social functioning (r = 0.67), mental health/emotional functioning (r = 0.64), and total questionnaire scores (r = 0.74).

	
	
	Construct validity 
One-way analyses of variance (ANOVA) with Tukey adjustment (for disease stage)
	Comparison between CFQoL scores and disease severity groups
Significant main effects were found for all of CFQoL domains – F ranged from 3.52 (concerns for the future) to 15.82 (physical functioning). 
Post hoc analysis demonstrated that the CFQoL2 discriminated between levels of disease severity in the following ways: between mild and moderate disease for body image, interpersonal relationships, concerns for the future domains, and total CFQoL scores; between moderate and severe disease for physical functioning, social functioning, and chest symptoms domains; between mild and severe disease for all domains except concerns for the future.
Comparison of the discriminant validity of the SF-36
Significant main effects were found for total SF-36 scores (F = 5.04, p < 0.007) and for physical functioning (F = 17.43, p < 0.000) – between mild and severe groups for both domains and between severe and moderate groups for the physical functioning domain. 
There were no differences for social functioning or mental health domains. 

	
	
	Responsiveness
T tests (ES = change between time point 1 (exacerbation diagnosis) and time point 2 (end of intravenous antibiotic treatment)).
	The analyses revealed several significant differences with large effect sizes across the 7 out of 9 domains (d > 0.80). Moderate effect sizes were across the treatment burden (d = 0.56) and career (d = 0.59). Higher values were attained at the second time point indicating an improvement in function.

	Q-Life

	Muilwijk 2023
	PROM development and content validation
Participants: panel of 3 patients, 2 physicians, 2 software developers.
Methods: the application was created with the active participation of patients recruited by the Dutch Cystic Fibrosis Foundation. The decision to prepare the application was made after conducting an individual interview with patients and a focus group meeting. The goal was to create a tool with as few items as possible that concern only those aspects that were considered important and relevant for someone’s individual quality of life. The domains used in the CFQ-R served as the initial basis for creating categories to which the quality of life elements indicated by patients could be assigned. They were then reformulated based on the results of the focus group meeting. After creating the application pre-testing was conducted with the five panel members. Based on one cycle of cognitive interviews, all categories were retained. The categories body image and treatment burden were renamed to improve understanding of this category. The first version of the app was also discussed and tested by the CF multidisciplinary team, who provided additional input regarding the content, clarity and design of the app. 
Cross-sectional study (phase 1)
Participants: 89 patients. To assess reliability 27 stable patients completed the questionnaire again after 14 days
​.  
Methods: participants were recruited between September 2019 and September 2021. They composed a personal set of three to five self-described quality of life items labelled with the most appropriate category and performed a single measurement to what degree they currently felt limited by CF.
Longitudinal study (phase 2)
Participants: 179 patients. To assess responsiveness 122 patients (after 3 months) and 145 patients (after 6 months) completed the questionnaire again.
Methods: participants were asked to describe, label and score their personal quality of life items (Q-Life items) at the baseline clinical visit prior to elexacaftor/tezacaftor/ivacaftor (ETI) initiation, remotely after 3 months and during a clinical visit after 6 months of treatment. To assess construct validity results were compared to those of the CFQ-R. 
	Reliability
(internal consistency)
Cronbach’s alpha
	Reliability of individual Q-Life scores was high (at least 3 personal items were described, N = 223) – α = 0.83
If at least 4 (α = 0.87, N = 127) or 5 (α = 0.90, N = 62) items were described – reliability was slightly higher.

	
	
	Reliability 
(test-retest)
Intraclass correlation coefficient
	ICC for overall score was 0.90 [95%CI (0.65; 0.92) p < 0.001].

	
	
	Construct validity
(convergent/ discriminant validity)
Spearman’s correlation coefficient
	Correlations between Q-life and CFQ-R
Overall Q-Life scores were positively correlated with CFQ-R respiratory domain score (ρ = 0.57, p < 0.001) and overall CFQ-R scores (ρ = 0.71, p < 0.001).

	
	
	Construct validity
Spearman’s correlation coefficient
	Correlations between Q-life and FEV1%predicted
Patients with a better lung function reported higher Q-Life scores – overall Q-Life scores were correlated with FEV1%predicted (ρ = 0.41, p < 0.001).

	
	
	Construct validity
Unpaired Wilcoxon’s signed rank test
	Comparison between groups with and without IV-treated PEx
Analysis indicated higher quality of life scores in group without IV-treated PEx compared to group with at least 1 IV-treated PEx in the year prior to the first study visit.
Q-life scores – MD = 16.3 [95%CI: (6.7; 25.0) p<0.001]
CFQ-R respiratory subdomain score – MD = 16.7 [95%CI: (11.1; 22.2) p < 0.001]
CFQ-R overall scores – MD = 9.6 [95%CI: (5.1; 14.3) p < 0.001].
Comparison between children 12-18 and adults >18 
Analysis indicated higher quality of life scores in children compared to adults.
Q-life scores – MD = 18.3 [95%CI: (10.0; 25.0) p<0.001]
CFQ-R respiratory subdomain score – MD = 11.1 [95%CI: (5.6; 16.7) p < 0.001]
CFQ-R overall scores – MD = 8.3 [95%CI: (3.9; 12.9) p < 0.001]
Comparison between females and males
Overall Q-Life scores were not statistically significantly different between females and males – MD = -1.8 [95%CI: (-8.3; 5.0), NS] (no significant results were also observed for CFQ-R respiratory domain scores and overall CFQ-R scores).

	
	
	Responsiveness
Paired Wilcoxon’s signed rank test
	Comparison between before and after 3 and 6 months of treatment
Q-life scores (N = 123) – MD = 20.8 [95%CI: (17.5; 25.0) p < 0.001]. Median overall Q-life scores at baseline, 3 and 6 months were 65.0, 84.2 and 87.5, respectively. 
CFQ-R respiratory subdomain score (N = 121) – MD = 22.2 [95%CI: (19.4; 25.0) p < 0.001]. Baseline score and scores after 3 and 6 months were 72.2, 94.4 and 94.4, respectively. 
CFQ-R overall scores (N = 121) – MD = 10.0 [95%CI: (7.9; 12.1) p < 0.001]. Median overall CFQ-R scores at baseline, 3 and 6 months were 75.3, 84.6 and 86.6, respectively. 

	AWESCORE

	Button 2021
	PROM development and content validation
Participants: 10 patients and a few health professionals in terms of creating questions. 10 patients in terms of pre-testing.
Methods: questions were created during multidisciplinary focus groups consisting of health professionals treating patients with CF including medical, nursing, physiotherapy, nutrition and psychology, together with an online patient advisory group. Six meetings took place. After developing the tool, a pilot study was carried out on a group of 10 patients from outside the online advisory group.
Longitudinal study
Participants: 246 patients, including 183 stable patients (mean age (SD) – 31 (10)) and 63 patients with exacerbation (mean age (SD) – 33 (11)). To assess reliability, 20 stable patients completed the questionnaire again after 1 month. To assess construct validity, 20 patients completed both AWESCORE and CFQ-R 14+. To assess responsiveness, 60 patients completed a questionnaire before and after experiencing an exacerbation of the disease.
Methods: the study lasted from 2013 to 2018. Patients were categorized, among others: based on lung function (into the stable group and those with exacerbation). 
	Reliability 
(test-retest)
Intraclass correlation coefficient
	ICC for total AWESCORE was 0.989 [95%CI (0.979; 0.994)].
ICC for individual domains were good and ranged from 0.87 (mood) to 0.97 (weight).

	
	
	Construct validity (convergent/ discriminant validity)
Pearson correlation coefficient
	Correlation between AWESCORE scores and CFQ-R scores
AWESCORE were moderately correlated with CFQ-R – r = 0.649; p = 0.002).

	
	
	Construct validity Mann-Whitney U-test
	Comparison between clinical stability patients and patients with acute exacerbation
Total AWESCORE were significantly higher (MD = 25 [95%CI: (22; 28)]) for the 183 clinically stable participants (N = 183) compared to the participants with an exacerbation (N = 63). All domains of AWESCORE were also significantly higher in the clinically stable participants.

	
	
	Responsiveness
Standard error of measurement and minimal detectable change. ES = difference between two means on a unit-less scale.
	A significant reduction in AWESCORE total score was indicated between clinical stability and exacerbation groups – MD = -30 [95%CI: (-32; -25)]. Significant reductions were observed in all domains (p < 0.001).
There was a very large effect – ES = 2.9. 

	CAT

	Pott 2020
	Cross-sectional study
Participants: 42 patients (mean age (SD) – 28.17 (6.18)) from one German centre.
Methods: data was collected between 2014 and 2017. Patients were divided, among others: due to the severity of the disease. To assess construct validity, patients also completed the CFQ-R 14+ and the SGRQ.
	Reliability
(internal consistency)
Cronbach’s alpha
	The results indicated high reliability of CAT – α = 0.89.

	
	
	Construct validity (convergent/ discriminant validity)
Spearman’s rank correlation coefficient
	Correlation between CAT and SGRQ
The answers to 8 questions of the CAT were positively correlated with the categories of the SGRQ: symptom score – ranged from 0.298 (cough) to 0.535 (total score); activity score – ranged from 0.389 (cough) to 0.833 (total score); impact score – ranged from 0.383 (cough) to 0.812 (total score).  
The results of total scores from both questionnaires correlated well – r = 0.851 (p < 0.01). 
Correlation between CAT and CFQ-R
The CAT scores were negatively correlated well especially with 5 domains of CFQ-R: physical functioning – ranged from -0.366 (cough) to -0.872 (total score);  vitality – ranged from -0.335 (phlegm) to -0.701 (energy); emotional functioning – ranged from -0.314 (cough) to -0.788 (total score); health perception – ranged from -0.408 (cough) to -0.803 (total score); role functioning – ranged from -0.345 (phlegm) to -0.729 (total score); and respiratory symptoms – ranged from -0.410 (cough) to -0.684 (total score). 

	
	
	Construct validity
Spearman’s rank correlation coefficient
	Correlations between CAT total score and FEV1%predicted
Result from CAT total score negatively correlated well with FEV1%predicted – rs = -0.577 (p < 0.01)

	UKSIP

	Salek 2012
	Cross-sectional study
Participants: 70 patients (mean age – 26.18) from the Welsh centre. There were three separate cohorts recruited: outpatients, inpatients, and postal respondents. After 7-10 days, patients were asked to complete the questionnaires and return them by post.
Methods: there were two stages to the study: the first stage (test I) involved completion of the two questionnaires when delivered by the interviewer or received by post; the second stage (test II) was completion of the same two questionnaires 7-10 days later, with a postal return. Patients completed both the CFQoL and the UKSIP. Patients were categorized, among others, based on the indicator 1s (FEV1)% (N = 32 mild  ≥ 71;  N = 25 moderate 41 to 70; N = 11 severe ≤ 40) and BMI (N = 11 underweight ≤ 19; N = 53 normal 20-29; N = 5 overweight ≥30).
	Reliability
(internal consistency)
Cronbach’s alpha
	Test I
Cronbach’s alpha for total score was 0.87.
Test II
Cronbach’s alpha for total score was 0.90.

	
	
	Reliability 
(test-retest)
Spearman’s rank correlation coefficients
	The correlations ranged from 0.57 to 0.84 (all domains had acceptable level of reproducibility).

	
	
	Construct validity
Spearman’s rank correlation coefficients
	The correlations between UKSIP overall score and UKSIP domains were good for approximately domains (except for communication) and ranged from 0.26 to 0.55.

	
	
	Construct validity 
Mann-Whitney U
Tests
	Comparison between disease severity groups
The mild group had statistically significantly higher scores than moderate groups for ambulation, work, physical domain, and overall score (p < 0.05). 
Severe group had statistically significantly worse scores than mild group for physical domain (p = 0.01) and eating, work, ambulation, and overall UKSIP score (p < 0.05). 
No significant differences were found between severe and moderate groups.
Comparison between nutritional status groups (BMI)
No significant differences were found between the UKSIP scores and nutritional status groups. 
Comparison between gender groups
No differences were found between the CFQoL scores and gender groups.
Females had worse scores than males in all categories (except for communication, p = 0.38). 
Comparison between employment status
The unemployed group reported a poorer QoL than the employed group.
Comparison between education levels
Patient who completed college had better scores than those who completed only secondary school: ambulation, alertness behaviour, work, physical domain (p < 0.01) and for overall UKSIP score, body care and movement, mobility and eating (p < 0.05) categories. 
No differences were found in the primary education group.
Comparison between supplementary feeding groups
A significant difference was found between oral supplementary feeding group and enteral feeding group for sleep and rest (p < 0.01) and eating (p < 0.05) categories.

	
	
	Construct validity 
Spearman’s rank correlation coefficients
	Correlation between UKSIP scores and age group
There were no significant age-related correlations.
Correlation between UKSIP scores and the BORG scale score
Moderate correlations were found between age and UKSIP scores in recreation and pastimes (rs = 0.35) and work (rs = 0.31). Small correlations were also found with overall score, ambulation and home management (results for these 3 categories ranged from 0.25 to 0.29).

	Single item global scale

	Yohannes 2011
	Cross-sectional study
Participants: 121 patients (mean age (SD) – 29.6 (8.9)). To assess reliability 33 stable patients completed the questionnaire again after 14 days (mean age (SD) – 32 (10.2)).  
Methods: patients were recruited from those attending routine outpatient clinics at a referral centre of the University teaching hospital. To assess construct validity patients also completed CFQoL and HADS.
	Reliability 
(test-retest)
Intraclass correlation coefficient
	ICC for Single item global (SIG) scale scored 0.78 [95%CI (0.59; 0.88)].

	
	
	Construct validity (convergent/ discriminant validity)
Pearson correlation coefficient
	Correlation between CFQoL and SIG scale 
8/9 CFQoL domains were moderately correlated with SIG scale and ranged from 0.38 to 0.61.
Only body image domain was weakly correlated with SIG – r = 0.25). 
Moreover, CFQoL total score was moderately correlated with SIG – r = 0.64.
Correlation between HADS and SIG scale 
Depression and anxiety of HAD scale were correlated negatively with SIG scale – r = -0.38 and r = -0.50, respectively. 

	
	
	Construct validity Pearson correlation coefficient
	Correlation between SIG scale and FEV1%
The SIG scale was weakly correlated with FEV1% – r = 0.21.

	
	
	Criterion validity
Area under the receiver operator characteristic curve
	Sensitivity and specificity of a SIG compared to a 50% threshold for CFQoL was 93% [95%CI (87; 97)] n/N=100/107)] and 64% [95%CI (39; 84) n/N=9/14] (for SIG score ≥5). The area under the ROC curve was 0.84. Increasing the threshold of a SIG scale to ≥6 reduced the sensitivity to 82% and increased the specificity to 78% (11/14).
Sensitivity and specificity of a SIG compared to an 80% threshold for CFQoL was 87% [95CI% (74; 94)] n/N=40/46)] and 53% [95%CI: (42; 64) n/N=40/75] (for score ≥7). The area under the ROC curve was 0.83. Increasing the threshold of SIG to ≥8, the sensitivity value reduced to 70% and the specificity value increased to 83%.
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	Hoffman 2015
	Longitudinal study
Participants: 53 patients awaiting lung transplant from two centres in the USA.
Methods: the study not only included patients suffering from CF, but due to the analyses carried out in subgroups, it was possible to obtain results (a total of 389 patients). To assess construct validity, patients also completed the SOBQ and SF-36. Participants completed assessments at baseline and at 12 weeks. Participants who went on to receive a lung transplant also completed assessments at 6 months post-transplant.
	Construct validity (structural validity)
	Three factors were isolated: task interference (8i), psychological (7i), physical function (4i). Of all questions, six were not included in any factor.

	
	
	Reliability
(internal consistency)
Cronbach’s alpha
	Internal consistency of total scores was high – α = 0.89
PQLS sub-scales
physical – α = 0.82
psychological – α = 0.83
task interference – α = 0.83

	
	
	Reliability 
(test-retest)
Pearson correlation coefficients
	Correlation coefficients were r = 0.81 for the total score, 0.52 for the physical function domain, 0.78 for the task interference domain, and 0.71 for the psychological domain.

	
	
	Construct validity (convergent/ discriminant validity)
Pearson correlation coefficients
	Correlations between the PQLS total score and SOBQ and SF-36
The PQLS was correlated with SOBQ and SF-36 (mental and physical components). Higher PQLS total scores (i.e., worse quality of life) were correlated with SOBQ (r = 0.78) and negatively correlated with SF-36 – for mental (r = -0.62) and physical (r = -0.71) components.

	
	
	Construct validity
Pearson correlation coefficients
	Correlations between PQLS total score and FEV1%
The PQLS total score did not correlated with FEV1% – r = -0.01, NS.
Correlations between PQLS total score and 6MWT
There were statistically significant negative correlations between PQLS total score and 6MWT distance value – r = -0.37, p < 0.01.

	SGRQ

	Padilla 2007
	Cross-sectional study
Participants: 37 patients (mean age (SD) – 24.5 (12)) from one Spanish centre.
Methods: patients were categorized, among others, due to the severity of the disease and nutritional status.
	Reliability
(internal consistency) 
Cronbach’s alpha
	Overall agreement between all scales – α = 0.864.  
Domains
Symptoms domain – α = 0.61.  
Activity domain – α = 0.87.  
Impact domain – α = 0.49.  
The response rate for questions 6 and 8 (symptoms domain) and questions 10 and 14 (impact domain) was under 37% because the response to each of these items was conditioned by the answer to another question. These questions were excluded from the analysis.

	
	
	Construct validity
Kruskal–Wallis test / Mann-Whitney U test
	Comparison between SGRQ scores and disease severity groups
Mild (N = 12) – FEV1% > 80% (mean ± SD) – from 12.4 ± 11.0 (impact domain) to 23.7 ± 13.4 (symptoms domain).
Moderate (N = 14) – FEV1% 40-80% (mean ± SD) – from 15.3 ± 10.1 (impact domain) to 35.6 ± 17.7 (symptoms domain).
Severe (N = 29) – FEV1% < 40% (mean ± SD) – from 32.1 ± 14.6 (impact domain) to 50.3 ± 19.0 (symptoms domain).
Significant differences were found in all domains – lower SGRQ scores were found in severe disease group and SGRQ scores were higher in patients with mild disease).
Comparison between SGRQ scores and gender group
There were not significant gender-related differences (N males = 15; N females = 22).

	
	
	Construct validity 
Spearman's correlation coefficient
	Correlation between SGRQ scores and FEV1%
The SGRQ was negatively correlated with FEV1% predicted in all domains and in total score – the statistically significant correlations ranged from -0.4 (activity and impact domains) to -0.46 (symptoms domain and total score).
Correlations between SGRQ score and age
The SGRQ was positively correlated with age in 8 domains – the statistically significant correlations ranged from 0.49 (symptom domain) to 0.57 (total score).
Correlations between SGRQ scores and nutritional status groups (BMI)
The SGRQ were statistically significantly positively correlated with nutritional status (BMI) in 2 domains and total score and range from 0.38 (activity domain) to 0.48 (impact domain). Significant correlation was not found in symptom domain.

	FLZM–CF

	Goldbeck 2003 
	PROM development and content validation
Participants: no data.
Methods: the questions were created on the basis of another study conducted in the population of adolescents and adults, as well as a literature review. Interviews with members of a multiprofessional team working with CF outpatients and inpatients were also conducted. One questionnaire was developed in German, the final version of the questionnaire was then translated into English by means of independent forward-backward translations. After item generation, a preliminary version of the scale was tested. Some items were reworded and the scale was reduced to a 16-item version.
Cross-sectional study
Participants: 243 patients (mean age (SD) – 29.6 (8.4)).
Methods: patients were categorized, among others, due to the severity of the disease. 
	Construct validity (structural validity)
Factor analysis on the 12x12 intercorrelation matrix
	In the factor analysis, eight items were isolated, explaining 87% of the total variance. After further analyses, it was decided to add nine questions in each of two domains.

	
	
	Reliability
(internal consistency)
Cronbach’s alpha
	FLZM-CF total score – α = 0.80.
FLZM-CF total score of general health satisfaction – α = 0.85.
FLZM-CF total score of general life satisfaction – α = 0.73.

	
	
	Construct validity 
Spearman's correlation coefficient 
	Correlation between FLZM-CF total score and FEV1%
The FLZM-CF total score was positively correlated with FEV1% – rs = 0.30.
 Correlation between FLZM-CF total score and BMI
The FLZM-CF total score was positively and weakly correlated with BMI – rs = 0.15.
Correlation between FLZM-CF total score and time for therapy
The FLZM-CF total score was negatively correlated with time for therapy – rs = -0.26.

	
	
	Construct validity 
T-test for independent samples
	Comparison between FLZM–CF scores and pulmonary function
Patients with FEV1 ≥ 70% scored significantly higher on the FLZM-CF than patients with FEV1 < 70% (MD = 20.1, t = 3.9, p < 0.001).
Comparison between FLZM–CF scores and lung transplantation
Patients who had undergone heat-lung transplantation scored significantly higher on the FLZM-CF than patients with their own organs (MD = 44.0, t = 2.8, p < 0.006).

	
	
	Construct validity
One-way analyses of variance (ANOVA)
	Comparison between patients with or without need of assistance in daily life
There was a strong significant effect of the patient’s independence from health (F = 13.6, p < 0.001) in FLZM-CF total score.

	SF-36

	Gee 2002
	Cross-sectional study
Participants: 223 patients (mean age (SD) – 25.15 (7.1)) from two English centres.
Methods: patients were categorized, among others, due to the severity of the disease and BMI. Data collection lasted six months. Patients were given a questionnaire at the time of their in-patient visit to the facility, and the questionnaire was returned by post.
	Construct validity (structural validity)
Principal components analysis (PCA) with
varimax rotation
	After conducting PCA, six factors were isolated. However, in one of them, the three domains indicated in the original analyses were combined: social functioning, mental health, energy and vitality. After analysing the data, it was found that items were forming distinct clusters. Therefore, the concept of eight domains was maintained: physical functioning, social functioning, energy and vitality, mental health, role limitations due to physical functioning, role limitations due to mental health, pain and general health perceptions.

	
	
	Reliability 
(internal consistency)
Cronbach’s alpha
	Reliability was good for all domains – Cronbach's alpha ranged from 0.82 (social functioning) to 0.91 (physical functioning).

	
	
	Construct validity 
One-way analyses of variance (ANOVA) with Tukey’s Honestly Significantly Difference (HSD) for disease stage
(ES – ratio of change in mean scores to the standard deviation of baseline scores)
	Comparison between disease severity groups
Mild (N = 60) – FEV1% > 71% (mean ± SD) – from 57.5 ± 23.6 (changes in health) to 87.3 ± 20.8 (pain).
Moderate (N = 97) – FEV1% 41-70% (mean ± SD) from 57.5 ± 22.2 (changes in health) to 82.0 ± 21.4 (pain).
Severe (N = 66) – FEV1% < 40% (mean ± SD) – from 30.5. ± 19.3 (general health perceptions) to 81.2 ± 21.2 (pain).
Significant main effects were found for physical functioning (F = 17.43, p < 0.0001) with specific differences between mild and moderate disease groups (ES = 0.49) and mild and severe disease groups (ES = 0.99). 
Significant main effects were found for role limitations due to physical functioning (F = 7.92, p <0.0001) with specific differences between mild and moderate disease (ES = 0.18) and mild and severe disease (ES = 0.67). 
Energy and vitality yielded a significant effect (F = 5.21, p = 0.006) with a specific difference between mild and severe groups (ES = 0.56).
A significant main effect was found for general health perceptions with post hoc analysis indicating significant differences between all group comparisons – mild and moderate (ES = 0.49), moderate and severe (ES = 0.63), and mild and severe (ES = 1.3). 
Significant main effects were also found for SF-36 total scores (F = 5.04, p = 0.007) with specific differences between mild and severe disease (ds = 0.39).
No significant main effect differences were found in the remaining SF-36 domains: social functioning, mental health, pain, role limitation due to mental health and changes in health.

	
	
	Construct validity 
One-way analyses of variance (ANOVA)
	Comparison between gender groups
Male (N = 103) (mean ± SD) – from 46.8 ± 24.0 (general health perception) to 84.2 ± 19.6 (pain).
Female (N = 120) (mean ± SD) – from 46.4 ± 23.1 (general health perception) to 81.9 ± 22.6 (pain).
Only one difference was found between males and females across physical functioning (p < 0.001).

	SF-36; PLC; FLZM

	Goldbeck 2001
	Cross-sectional study
Participants: 70 patients (mean age – 25.5) from several centres in southern Germany. 
Methods: to facilitate comparisons between the scales of different instruments, the PLC-scores and the weighted FLZ-scores were linearly transformed by the formula to scales ranging from 0 to 100, with 100 points indicating optimal quality of life. Patients were categorized, among others, due to pulmonary and gastro-intestinal symptoms. Three tools were analysed and compared with each other: SF-36, PLC, FLZM.
	Reliability
(internal consistency)
Cronbach’s alpha
	SF-36
7 domains had good reliability – Cronbach’s alpha ranged from 0.78 (general health) to 0.93 (physical functioning).
Only emotional role functioning had worse reliability – α = 0.69.
PLC
All domains had good reliability – Cronbach’s alpha ranged from 0.72 (sense of belonging to others) to 0.93 (capacity).
FLZM
FLZM total score of general life satisfaction – α = 0.72.
FLZM total score of satisfaction with health – α = 0.77.

	
	
	Construct validity
(convergent/ discriminant validity)
Spearman’s rank correlation coefficient
	Correlations between SF-36 and PLC
The most correlations (> 0.50) were found for the SF-36 physical function and PLC capacity (rs = 0.78). 
SF-36 emotional role function and bodily pain scales were not corelated with PLC scales (≤0.50).
Correlations between SF-36 and FLZM
The most correlations (>0.50) were found for the SF-36 vitality and FLZM total score of satisfaction with health (rs = 0.66). 
SF-36 scales did not correlate with FLZM total score of general life satisfaction (≤ 0.50).
Correlations between FLZM and PLC
The most correlations (> 0.50) were found for the PLC capacity and positive mood and FLZM total score of satisfaction with health (rs = 0.56, respectively). 
PLC scales did not correlate with FLZM total score of general life satisfaction (≤ 0.50).

	
	
	Construct validity 
Spearman’s correlation coefficient
	Correlations between questionnaire’s scores and pulmonary symptoms
Significant correlations were found between absence of pulmonary symptoms and: SF-36 (physical functioning, physical role functioning, general health perception, and vitality); PLC (all domains: capacity, positive mood, ability to relax and enjoy, and contact ability); FLZM (only physical condition/fitness).
Correlations between questionnaire’s scores and gastro-intestinal symptoms
Significant correlations were only found with pain domain of SF-36 (rs = 0.57).
Correlations between questionnaire’s scores and weight problems
Significant correlations were found between absence of weight problems and: SF-36 (physical functioning, rs = 0.44); PLC (ability to relax and enjoy, rs = 0.42); FLZM (mobility and sum score – rs = 0.46 and 0.42, respectively).
Correlations between questionnaire’s scores and daily time for home therapy
Significant negative correlations were found between daily time for home therapy and: SF-36 (physical functioning, rs = -0.42); PLC (capacity, rs = -0.42); FLZM (physical condition/fitness and sum score – rs = -0.45 and – 0.41, respectively).
Correlations between questionnaire’s scores and number of recent IV courses
Significant negative correlations were found between number of recent IV courses and: SF-36 (physical functioning, rs = -0.54) and FLZM (physical condition/fitness, rs = -0.53).
Correlations between questionnaire’s scores and pulmonary function
Significant correlations were found between FEV1% and: SF-36 (physical functioning, general health perception, and vitality); PLC (capacity, rs = 0.50); FLZM (all domains except for mobility).

	CRDQ

	Bradley 1999 
	Longitudinal study
Participants: 45 patients (mean age (SD) – 27 (9)). To assess reliability After an average of 7 days, the questionnaire was completed again by 10 stable patients (mean age (SD) – 32 (10.2)).  
Methods: the study was conducted by a single interviewer during patients' visits to a health care facility. The measurement took place before any other activities (e.g. spirometry). 
	Construct validity (structural validity)
Principal components analysis (PCA) with
varimax rotation
	As a result of PCA, three factors were identified, with a total of 78.2% variance explained (the dyspnoea domain and one of the following items “how often during the last week have you felt embarrassed by your coughing or heavy breathing” were excluded from the analysis due to unsatisfactory results in the internal consistency analysis performed at the beginning). It was found that factor structure of the original CRDQ (with the exclusion of the above-mentioned item) is appropriate for this population of adults with CF.

	
	
	Reliability
(internal consistency)
Cronbach’s alpha
	Reliability was high for total scores of: emotion (α = 0.88), fatigue (α = 0.93), mastery (α = 0.85), and dyspnoea (α = 0.78).

	
	
	Reliability 
(test-retest)
Pearson’s product-moment correlation coefficient
	Correlations were good for most of all (14/15) items.
For emotion domain (7/8 items), correlation coefficient ranged from 0.65 to 0.81.
For fatigue domain (4 items), correlation ranged from 0.73 to 0.91.
For mastery domain (4 items), correlation ranged from 0.62 to 0.76.
The only exception was the item of emotion domains, which scored 0.186 – embarrassed by coughing or heavy breathing.


α – Cronbach's alpha; 6MWT – 6 Minute Walk Test; ANOVA – analysis of variance; AWESCORE – Alfred Wellness Score; BMI – body mass index; CAT – COPD [Chronic Obstructive Pulmonary Disease] Assessment Test; CF – Cystic Fibrosis; CFQ 14+ – Cystic Fibrosis Questionnaire for adolescents and adults; CFQoL– Cystic Fibrosis Quality of Life Questionnaire; CFQ-R – Cystic Fibrosis Questionnaire Revised; CFQ-R-8D – Cystic Fibrosis Questionnaire Revised 8 Dimensions; CFQ-R+14 – Cystic Fibrosis Questionnaire Revised for adolescent and adults; CI – confidence interval; CRDQ – Chronic Respiratory Disease Questionnaire; e-CFQ-R – electronic version of CFQ-R; ES – effect size; FEV1% – forced expiratory volume in one second; FLZM – Questions on life satisfaction specific module; FLZM-CF – Questions on life satisfaction for adolescents and adults with cystic fibrosis – specific module; FVC – forced vital capacity; HADS – Hospital Anxiety and Depression Scale; HRQoL – health-related quality of life; (i) – number of items; ICC – Intraclass Correlation Coefficient; MANOVA – multivariate analysis of variance; MD – mean difference; N – number of participants; N/A – not available; NHP – Nottingham Health Profile; NS – not significant; PAF – principal axis factoring PCA – principal components analysis; PEx – pulmonary exacerbations; PLC – Quality of Life Profile for the Chronically Ill; PQLS – Pulmonary-specific Quality-of-Life; PROM – patient-reported outcome measures; QoL – quality of life; ROC – receiver operator characteristic curve; SD – standard deviation; SF-36 – 36-Item Short Form Survey; SGRQ – St George’s Respiratory Questionnaire; SIG – Single-item global; SOBQ – Shortness of Breath Questionnaire; UKSIP – UK Sickness Impact profile; WHOQoL-BREF – World Health Organization Quality of Life Brief Version

[bookmark: _Toc158034909]Table S7. Criteria for good measurement properties
	Measurement property
	Rating1
	Criteria

	Structural validity
	+
	CTT:
EFA/PCA*: factor loadings of each item on its factor are at least 0.30
AND
maximum 10% of the items load on more than one factor
AND
minimum explained variance is 50% and structure is in line with the theory about the construct to be measured OR results on scree plot or Kaiser criterion (Eigenvalues >1) are in line with the theory about the construct to be measured

CFA: CFI or TLI or comparable measure > 0.95 OR RMSEA < 0.06 OR SRMR < 0.082

IRT/Rasch:
No violation of unidimensionality3: CFI or TLI or comparable measure >0.95 OR RMSEA <0.06 OR SRMR <0.08
AND
no violation of local independence: residual correlations among the items after controlling for the dominant factor < 0.20 OR Q3's < 0.37
AND
no violation of monotonicity: adequate looking graphs OR item scalability > 0.30
AND
adequate model fit:
IRT: χ2 >0.01
Rasch: infit and outfit mean squares ≥ 0.5 and ≤ 1.5 OR standardized values > ‐2 and < 2

	
	?
	CTT: Not all information for ‘+’ reported
IRT/Rasch: Model fit not reported

	
	-
	Criteria for ‘+’ not met

	Internal consistency
	+
	At least low evidence4 for sufficient structural validity5 AND Cronbach's alpha(s) ≥ 0.70 for each unidimensional scale or subscale

	
	?
	Criteria for ”At least low evidence4 for sufficient structural validity5” not met

	
	-
	At least low evidence4 for sufficient structural validity5 AND Cronbach’s alpha(s) < 0.70 for each unidimensional scale or subscale

	Reliability
	+
	ICC or weighted Kappa ≥ 0.70

	
	?
	ICC or weighted Kappa not reported

	
	-
	ICC or weighted Kappa < 0.70

	Measurement error
	+
	SDC or LoA < MIC5

	
	?
	MIC not defined

	
	-
	SDC or LoA > MIC5

	Hypotheses testing for
construct validity
	+
	The result is in accordance with the hypothesis6

	
	?
	No hypothesis defined (by the review team)

	
	-
	The result is not in accordance with the hypothesis6

	Cross‐cultural
validity\ measurement
invariance
	+
	No important differences found between group factors (such as age, gender, language) in multiple group factor analysis OR no important DIF for group factors (McFadden's R2 < 0.02)

	
	?
	No multiple group factor analysis OR DIF analysis performed

	
	-
	Important differences between group factors OR DIF was found

	Criterion validity
	+
	Correlation with gold standard ≥ 0.70 OR AUC ≥ 0.70

	
	?
	Not all information for ‘+’ reported

	
	-
	Correlation with gold standard < 0.70 OR AUC < 0.70

	Responsiveness
	+
	The result is in accordance with the hypothesis6 OR AUC ≥ 0.70

	
	?
	No hypothesis defined (by the review team)

	
	-
	The result is not in accordance with the hypothesis6 OR AUC < 0.70


Source: Mokkink LB, Prinsesn CAC, Patrick DL, et al. COSMIN methodology for systematic reviews of Patient‐Reported Outcome Measures (PROMs) – user manual. https://cosmin.nl/wp-content/uploads/COSMIN-syst-review-for-PROMs-manual_version-1_feb-2018.pdf.  Date last accessed: Feb 03 2024.
AUC – area under the curve, CFA – confirmatory factor analysis, CFI – comparative fit index, CTT – classical test theory, DIF – differential item functioning, EFA – exploratory factor analysis, ICC – intraclass correlation coefficient, IRT – item response theory, LoA – limits of agreement, MIC – minimal important change, PCA – principal component analyses. RMSEA – Root Mean Square Error of Approximation, SEM – Standard Error of Measurement, SDC – smallest detectable change, SRMR – Standardized Root Mean Residuals, TLI – Tucker‐Lewis Index.

* Additional criterion.
1 “+” = sufficient, ” –“ = insufficient, “?” = indeterminate.
2 To rate the quality of the summary score, the factor structures should be equal across studies.
3 unidimensionality refers to a factor analysis per subscale, while structural validity refers to a factor analysis of a (multidimensional) patient‐reported outcome measure.
4 As defined by grading the evidence according to the GRADE approach.
5 This evidence may come from different studies.
6 The results of all studies should be taken together and it should then be decided if 75% of the results are in accordance with the hypotheses.

[bookmark: _Toc158034910]Table S8. Modified GRADE approach for grading the quality of evidence
	Quality of evidence
	Lower if

	High
	Risk of bias
-1 Serious
-2 Very serious
-3 Extremely serious

Inconsistency
-1 Serious
-2 Very serious

Imprecision
-1 total (sample size = 50-100)
-2 total (sample size < 50)

Indirectness
-1 Serious
-2 Very serious

	Moderate
	

	Low
	

	Very low
	


Source: Mokkink LB, Prinsesn CAC, Patrick DL, et al. COSMIN methodology for systematic reviews of Patient‐Reported Outcome Measures (PROMs) – user manual. https://cosmin.nl/wp-content/uploads/COSMIN-syst-review-for-PROMs-manual_version-1_feb-2018.pdf.  Date last accessed: Feb 03 2024.
[bookmark: _Toc158034911]Table S9. Risk of bias assessment of the included studies
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Navarro 2022 [31] CFQ-R 14+ – – – – – – Doubtful Doubtful Doubtful Adequate Adequate – Very good – – – – – – – – – –

Solé 2018 [30] CFQ-R 14+ – – – – – – – – – – – – – – Very good – Very good – – – – – –

Hochwälder 2017 [29] CFQ-R 14+ – – – – – – – – – – – – Very good – Doubtful – – – Very good – – – –

Quittner 2012 [28] CFQ-R 14+ – – – – – – – – – – – – Very good – – – – – Very good – – – –

Olveira 2010 [27] CFQ-R 14+ – – – – – – – – – – – – Very good – Adequate – – Very good Very good – – – –

Sands 2009 [26] CFQ-R 14+ – – – – – – – – – – – – Very good – Doubtful – – – – – – – –

Bregnballe 2008 [24] CFQ-R 14+ – – – – – – – – – – – – Very good – Doubtful – – – Very good – – – –

Rozov 2006 [25] CFQ-R 14+ – – – – – – – – – – – – – – Very good – – – – – – – –

Quittner 2005 [23] CFQ-R 14+ – – – – – – – – – – – Adequate Very good – Adequate – – Very good Very good – – – –

Klijn 2004 [33] CFQ-14+ – – – – – – – – – – – – Very good – Very good – – – Very good – – – –

Wenninger 2003 [34] CFQ-14+ – – – – – – – – Doubtful – – Adequate Very good – Doubtful – – – Very good – – – Very good

Henry 2003 [32] CFQ-14+ Very good Very good Very good Very good Very good Doubtful Doubtful Doubtful Doubtful – – Very good Very good – Doubtful – – Adequate Very good – – Very good Very good

Acaster 2023 [35] CFQ-R-8D Very good Very good Very good Very good Very good Adequate Adequate Adequate Adequate Adequate Adequate Very good – – – – – – – – – – –

Stofa 2016 [40] CFQoL – – – – – – – – – – – – Doubtful – – – – – – – – – –

Monti 2008 [38] CFQoL – – – – – – – – – – – Adequate Very good – Doubtful – – Very good Very good – – – –

Dębska 2007 [37] CFQoL – – – – – – – – – – – – Very good – Inadequate – – Adequate – – – – –

Gee 2000 [36] CFQoL Very good Very good Very good Very good Very good Doubtful Doubtful Doubtful Doubtful Doubtful Doubtful Adequate Very good – Doubtful – – Adequate Adequate – – – Very good

Salek 2012 [39] CFQoL; UKSIP – – – – – – – – – – – – Doubtful – Inadequate – – Inadequate Inadequate – – – –

Muilwijk 2023 [50] Q-Life Very good Very good Very good Very good Very good Doubtful Doubtful Doubtful Doubtful Doubtful Doubtful – Doubtful – Doubtful – – Very good Adequate – Very good – Very good

Button 2021 [49] AWESCORE Very good Doubtful Very good Doubtful Very good Doubtful Doubtful Doubtful Doubtful Doubtful Doubtful – – – Very good – – Doubtful Inadequate – – Doubtful –

Pott 2020 [48] CAT – – – – – – – – – – – – Doubtful – – – – Very good – – – – –

Hoffman 2015 [46] PQLS – – – – – – – – – – – Adequate Very good – Inadequate – – Adequate Doubtful – – – –

Yohannes 2011 [47] Single item global scale – – – – – – – – – – – – – – Inadequate – Very good Doubtful – – – – –

Padilla 2007 [45] SGRQ – – – – – – – – – – – – Very good – – – – – Adequate – – – –

Goldbeck 2003 [43] FLZM-CF Very good Very good Very good Doubtful Very good Doubtful Doubtful Doubtful Doubtful Doubtful Doubtful Adequate Doubtful – – – – – Doubtful – – – –

Gee 2002 [42] SF-36 – – – – – – – – – – – Adequate Very good – – – – – Very good – – – –

Goldbeck 2001 [41] SF-36; PLC; FLZM – – – – – – – – – – – – Very good – – – – Very good Doubtful – – – –

Bradley 1999 [44] CRDQ – – – – – – – – – – – Inadequate Very good – Doubtful – – – – – – – –
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General design requirements

PROM design (box 1)


