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Abstract
Background
We aimed to create a questionnaire to assess the health-related quality of life including functioning, symptoms, and general health status of adult patients with current or previous COVID-19. Here, we report on Phase I and II of the development.

Methods
Internationally recognized methodology for questionnaire development was followed. In Phase I, a comprehensive literature review was performed to identify relevant COVID-19 issues. Decisions for inclusion, exclusion, and data extraction were completed independently in teams of two and then compared. The resulting issues were discussed with health care professionals (HCPs) and current and former COVID-19 patients. The input of HCPs and patients was carefully considered, and the list of issues updated. In Phase II, this updated list was operationalized into items/questions.

Results
The literature review yielded 3342 publications, 339 of which were selected for full-text review, and 75 issues were identified. Discussions with 44 HCPs from seven countries and 52 patients from six countries showed that psychological symptoms, worries, and reduced functioning lasted the longest for patients, and there were considerable discrepancies between HCPs and patients concerning the importance of some of the symptoms. The final list included 73 issues, which were operationalized into an 80-item questionnaire.

Conclusion
The resulting COVID-19 questionnaire covers health–related quality of life issues relevant to COVID-19 patients and is available in several languages. The next steps include testing of the applicability and patients’ acceptability of the questionnaire (Phase IIIA) and preliminary psychometric testing (Phase IIIB).

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s41687-022-00434-1.
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Background
The coronavirus disease (COVID-19) carries with it a complex symptom burden in the acute and sub-acute phase and recent evidence also indicates the presence of long-term side effects and reduced health-related quality of life (HRQoL) [1–4]. HRQoL is defined as a multidimensional concept that includes domains related to physical, mental, emotional and social functioning [5], and thereby include patient-reported symptoms. The societal implications of the pandemic, such as quarantine and social distancing, may also have negative impacts on patients’ HRQoL. The immense burden on healthcare systems has led to less individualized care [6] especially as healthcare professionals (HCPs) struggle to keep up with emerging evidence, often with limited resources at their disposal. Initially, identified symptoms were dry cough, shortness of breath, fever, muscle pain, and fatigue [7, 8], but additional symptoms and functional deficits have increasingly been reported, such as skin rash [9], smell and taste disturbances, facial pain, nasal obstruction [10], and neurological manifestations [11]. Elderly patients with COVID-19 may present with atypical symptoms, such as confusion, loss of appetite, and dizziness [12]. In addition, treatments being tested in clinical trials may have serious side effects [13, 14].
At the onset of the pandemic, appropriate, validated COVID-19 specific patient-reported outcome measures (PROM) were not available and researchers were limited to using symptom checklists and generic HRQoL-questionnaires [2, 15], which fail to capture the full spectrum of relevant issues. The PROMIS Global Health survey and the PROMIS Dyspnea Functional Limitations survey [16] was used in one study, while another study used an iterative peer review process to develop an assessment tool of post-discharge symptoms and rehabilitation needs [2]. These approaches lack the critical aspects of securing content validity of the assessment by reviewing the literature and interviewing patients for relevant issues.
Lifestyle changes and problems among the general public in the thick of the global pandemic have also initiated questionnaire development. Questionnaires aimed at assessing how the general population has been affected by the pandemic have also been initiated [17, 18], but these tools are not aimed specifically at current or former COVID-19 patients.
A COVID-19-specific PROM, developed according to internationally recognized guidelines, would ensure high content validity by covering the relevant HRQoL issues for these patients. In addition, a disease specific questionnaire will be more sensitive to changes in patients’ conditions over time, and provide a better ability to capture differences between treatment groups [19].
The objective of this study was to construct an international HRQoL questionnaire for adult patients with COVID-19 according to guidelines [19]. It is intended to be used as an outcome measure in clinical trials and as a descriptive tool at the time of diagnosis, during active disease and treatment, in the recovery phase after the end of isolation, and in principle, for long-term follow-up until full recovery.
Methods
The development process in this study is based upon the conceptual framework of the European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life Group (QLG). The study follows the international guidelines for questionnaire development from the EORTC QLG, involving four phases (https://​qol.​eortc.​org/​manuals/​) [19]. Phases I and II of the development process will be presented in this paper. The study team recruited participating countries through the EORTC QLG network and through the WHO COVID-19 clinical management team network. Countries from all continents were approached. Due to time constraints, ethical approvals were required from interested countries within 2 months.
Phase I generation of HRQoL issues
Three sources were used to compile an exhaustive list of relevant symptoms and HRQoL issues.
Phase IA: literature review
The study group performed a systematic literature review reported according to PRISMA guidelines [20] to identify all publications containing information on symptoms and other HRQoL issues associated with COVID-19. In the preparation of the data extraction sheet a review of randomly selected publications was performed until no new issues were retrieved (issue saturation after 52 publications). The reviewers pilot-tested the data extraction sheet on 10 abstracts to ensure agreement before the full review of abstracts started. All abstracts were reviewed independently for inclusion by two reviewers, followed by independent data extraction of the included papers. Any disagreements were resolved through discussion and the third reviewer was consulted if needed. Details have been published in PROSPERO (ID = CRD42020185995) [21], and in a separate paper [22]. Issues were included if reported in more than one paper or in one paper with more than 10 patients.
Phase IB and Phase IC: interview procedure
Native speaking local clinicians and researchers who were members of the (local) research team, performed the interviews. They received detailed information on how to conduct the interviews according to the interview-guide for HCPs in Phase IB (Additional file 1: Appendix 1) and for patients in Phase IC (Additional file 2: Appendix 2). The guides were developed according to the EORTC module development guidelines (https://​qol.​eortc.​org/​manuals/​) [19]. After written informed consent was received, the interviewer performed the interviews in native language face-to face, via communication platforms (with or without camera), or by telephone. Recording or transcription of the interviews was not compulsory [19].
Phase 1B: methods, interviews with HCPs
In order to expand or modify the list of issues generated from the systematic review, we included different groups of HCPs. Medical doctors, nurses, researchers, and other relevant HCPs with clinical or research experience with the patients with COVID-19 were eligible. The recruitment followed a pre-specified recruitment matrix (Additional file 1: Appendix 1) which was set up according to guidelines [19]. The interviewer presented the English version of the issue list to the HCP and explained any difficult issues as needed. The HCP rated the relevance of each issue using the categories 1 (not relevant), 2 (a little relevant), 3 (relevant), and 4 (very relevant). For issues with a score of 1–2, they provided reasons. The HCP rated the relative importance by choosing the 15 to 25 issues they would definitely include in a COVID-19 questionnaire, identifying issues they would exclude, and suggesting additional issues they felt were missing. To ensure prioritization of the responses from patients, only issues scored with both very low relevance (mean score < 1.5) and low importance (n < 2) were considered for exclusion after phase IB, while those with borderline relevance and importance were kept in an additional list. Accordingly, phase IB resulted in two issue lists: one main list of issues that the HCP scored as relevant and important, and one additional list of issues with borderline relevance and new issues proposed by the HCP. Differences in the responses from the various HPC groups will be presented in a descriptive manner.
Phase 1C: methods, interviews with patients
Patients aged 18 years and older, with a previous or current symptomatic verified COVID-19, staying in hospitals, nursing homes, and in private homes during or after the course of the disease were included. Inclusion followed a patient recruitment matrix to ensure a diverse range of participants (Additional file 2: Appendix 2). Patients in intensive care units (ICU) were not eligible, but could be included after discharge from the ICU. Five to 10 patients from each country should be included [19] in Phase IC.
The local partner translated the two lists of issues from phase IB (main and additional list) into native language before the interviews with the patients were conducted. The patients were encouraged to consider all issues they believed to be relevant to the condition and were asked for any missing issues. To reduce the burden of the interview, we had slightly different procedures for the two lists. For the main list, patients were asked to consider each issue; whether they had experienced it, to indicate time of occurrence and duration, and to score its relevance to their own situation using a scale of 1 (not relevant) to 4 (very relevant). To determine relative importance, patients were asked to choose 10 issues they valued particularly highly. For the additional list, patients indicated whether they had experienced the issues and considered them to be important or not. Patients had the opportunity to propose additional issues and were also asked to identify issues that should definitely be included or definitely excluded. Differences in prioritization between patients with early disease (0–4 weeks after diagnosis or up to 14 days after discharge from hospital) and late disease (more than 4 weeks after diagnosis or more than 14 days after discharge from hospital) and duration of symptoms were explored.
Phase II operationalization
The project group reviewed all issues identified in Phase I. Decisions to exclude issues were based on redundancy (overlap with other closely related issues) and issues that were potentially upsetting or distressing unless found to be important by patients. In addition, if an issue was raised by only one patient and was considered to be of low relevance by the HCP it was considered for exclusion. Issues were retained if experienced by 20 patients or more and scored as important by at least two of them. Issues were excluded if fewer than 20 patients had experienced the issue, unless one or more patients scored it as important. This cut point was chosen to avoid excluding issues that few patients experienced, but still found important. New issues suggested by one or more patients or HCPs were included if the rationale was plausible. Possible overlap between proposed issues was reviewed by the authors and will be psychometrically explored in a later phase.
Each issue was considered in the context of a possible multi-item scale structure, and possible subscales within the questionnaire will be explored in phase III.
The list of relevant issues was operationalised into questions using the system adapted by the EORTC [19]. For item construction, the EORTC Item Library [23] was used to speed up the process of developing and translating appropriate items. It contains an extensive number of validated items (currently more than 900), some of which have been translated into more than 100 languages [24]. All identified issues were searched for, and if available and appropriate, the items were used unchanged. Otherwise, items were constructed. The forward/backward translation followed a modified EORTC translation process [25], with one back translation instead of two, in order to be faster and put less burden on the local partners. This process was supervised and coordinated by the Translation Team Leader in the EORTC Quality of life department (QLD). The response format used was a modified Likert scale with four categories: 1 (not at all), 2 (a little), 3 (quite a bit), and 4 (very much).
The resulting questionnaire was reviewed for clarity of wording and for overlapping questions by the study management team in collaboration with the EORTC QLD by video-conferences and e-mail communication. User representatives were recruited from the established COVID-19 advisory board in Leeds, UK. Nine patients with personal experience with COVID-19 were asked to review the questionnaire (in an advisory capacity rather than as participants) and to give feedback on the wording of instructions and questions and the length of questionnaire. They were also asked to point out if any items were difficult to understand or were confusing or upsetting.
Statistical analyses
Descriptive statistics are presented as frequencies and percentages for categorical variables and as mean and standard deviation for continuous variables. Missing values are reported as separate categories. Comparison of patients and HCPs are presented descriptively as differences between mean scores to display any large differences in relevance and importance. Statistical testing and subgroup analyses were not performed due to the small number of participants.
Results
Phase IA
In the systematic literature review, 339 of 3342 identified publications were selected for full-text review [22]. A wide range issues reported by patients with COVID-19 at different points in their disease pathway were identified. The final Phase IA-list included 75 issues reported in more than one paper or in one paper with more than 10 patients, and four additional issues considered important to explore further. These four were suicidal thoughts and panic attacks that were briefly mentioned in the literature, and role functioning and overall health and quality of life, included based on existing general questionnaires (Fig. 1).[image: ]
Fig. 1Overview questionnaire development. * Issues in main list (n = 56) and additional list (n = 19). ** Include issues combined into one item and issues expanded into more than one item


Phase IB
In June and July 2020, 44 HCPs with various professional backgrounds from seven countries (Austria, Germany, Italy, Norway, The Philippines, Spain and United Kingdom) were recruited (Table 1). Thirteen HCPs were interviewed face-to-face, nine via video communication, and 22 by telephone. Recording and transcription of the interviews was performed in Germany only. After reviewing the list of 79 issues, their mean relevance scores ranged from 3.8 (cough, shortness of breath) to 1.1 (tinnitus) (Table 2, Additional file 3: Appendix 3). There were no missing values. In general, there were no large differences in the responses between the different HCP groups. For two issues (panic crisis and depression), the differences in the mean relevance scores were 1.0 and 1.1, with the highest score amongst the nurses and lowest amongst the doctors. For one issue (chest discomfort), the difference was 1.0 with the highest score in nurses and lowest in other HCPs. For another 17 issues, the differences were between 0.5 and 1.0, and the nurses had the highest scores in 12 of these. Most HCPs considered fever, cough, shortness of breath, loss of taste, and anxiety as important (Fig. 2). Anxiety, depression and insomnia were prioritized by a lower proportion of doctors compared to the other HCP groups. In total, the doctors and nurses proposed seven new issues: feeling lonely, unable to cope, indifference, worries about being isolated from or abandoned by family and friends, worries about being abandoned by health care personnel, and communication problems with health care personnel.Table 1Health care professionals characteristics, n = 44


	Countries
	Medical doctors
	Nurses
	Other clinical staff
	Researchers
	Total

	Norway
	2
	2
	1
	1
	6

	United Kingdom
	3
	2
	0
	1
	6

	Austria
	2
	2
	1
	1
	6

	Germany
	4
	2
	1
	1
	8

	Spain
	2
	2
	1
	1
	6

	The Philippines
	2
	2
	1
	1
	6

	Italy
	3
	2
	1
	0
	6

	Total
	18
	14
	6
	6
	44



Table 2Relevance of issuesa


	Issue # in English
	Health care professionals N = 44
Relevance (mean score)
	Patients N = 52
Relevance (mean score)
	Difference between meansb

	Shortness of breath
	3.8
	3.7
	0.1

	Cough
	3.8
	3.1
	0.7

	Fever
	3.7
	3.4
	0.3

	Social function
	3.6
	3.2
	0.4

	Overall health and quality of life
	3.6
	3.0
	0.6

	Fatigue
	3.5
	3.4
	0.1

	Physical function
	3.5
	3.3
	0.2

	Distress
	3.4
	3.1
	0.3

	Worries about infecting others
	3.4
	3.0
	− 0.4

	Role function
	3.4
	2.9
	0.5

	Loss of smell
	3.3
	3.8
	− 0.5

	Loss of taste
	3.3
	3.5
	− 0.2

	Anxiety
	3.3
	3.4
	− 0.1

	Headache
	3.3
	3.2
	0.1

	Malaise
	3.3
	3.1
	0.2

	Worries about future outcome
	3.3
	3.0
	0.3

	Physical weakness
	3.2
	3.1
	0.1

	General muscle soreness or pain
	3.2
	3.0
	0.2

	Shame or guilt of infecting others
	3.1
	3.0
	− 0.1

	Diarrhoea
	3.0
	3.0
	0.0

	Chest discomfort
	2.9
	3.4
	− 0.5

	Tension
	2.9
	3.4
	− 0.5

	Loss of appetite
	2.9
	2.9
	0.0

	Sore throat
	2.9
	2.7
	0.2

	Chest pain
	2.8
	3.6
	− 0.8

	Chest congestion
	2.8
	3.5
	− 0.7

	Agitation
	2.8
	3.5
	− 0.7

	Depression
	2.8
	3.4
	− 0.6

	Insomnia
	2.8
	3.0
	− 0.2

	Worries about being discriminated against society
	2.7
	3.1
	− 0.4

	Cognitive function
	2.7
	3.1
	− 0.4

	Joint pain
	2.7
	2.8
	− 0.1

	General pain
	2.6
	3.2
	− 0.6

	Chills
	2.6
	2.8
	− 0.2

	Expectoration
	2.5
	2.8
	− 0.3

	Worries about economic difficulties
	2.5
	2.6
	− 0.1

	Heart palpitations
	2.4
	3.2
	− 0.8

	Panic crisis
	2.3
	3.0
	− 0.7

	Nausea
	2.3
	3.1
	− 0.8

	Extensive sweating
	2.3
	2.8
	− 0.5

	Confusion
	2.2
	3.3
	− 1.1

	Gastrointestinal discomfort
	2.2
	3.3
	− 1.1

	Drowsiness
	2.2
	2.8
	− 0.6

	Abdominal pain
	2.2
	2.4
	− 0.2

	Runny nose
	2.2
	2.2
	0.0

	Vomiting
	2.1
	3.3
	− 1.2

	Nasal congestion
	2.1
	2.2
	− 0.1

	Throat congestion
	2.0
	2.7
	− 0.7

	Sore eyes
	2.0
	2.4
	− 0.4

	Anger
	2.0
	3.0
	− 1.0

	Back pain
	1.9
	3.1
	− 1.2

	Sneezing
	1.9
	2.2
	− 0.3

	Muscle stiffness
	1.8
	2.8
	− 1.0

	Dizziness
	1.8
	2.2
	− 0.4

	Vision problems
	1.5
	2.7
	− 1.2

	Hearing loss
	1.3
	2.3
	− 1.0


aResponse categories 1 (not relevant), 2 (a little relevant), 3 (relevant), 4 (very relevant)
bPositive values, higher relevance reported by health care professionals. Negative values, higher relevance reported by patients. Values in bold are difference positive or negative ≥ 1


[image: ]
Fig. 2Importance of issues by health care professionals (n = 44) and patients divided by disease status; “early” n = 25 vs. “late/recovery” n = 27. Issues are presented if reported in > 15% of the health care professionals or the patients


Eleven issues were excluded: nose bleeding, ear pain, uncoordinated movements, seizure, belching, blood in stools, blood in vomit, dysuria, skin pain, urticaria, and tinnitus, because they were identified as candidates for exclusion, and had both low relevance (mean score < 1.3) and low importance (two or fewer regarded issue as important) (Additional file 3: Appendix 3). From phase IB, the main list included 56 issues scored as both relevant and important. The additional list included 19 issues: 12 with borderline relevance (mean score 1.8–1.5) and low importance (three or fewer regarded issues as important) (Additional file 3: Appendix 3), and the seven new issues proposed by the HCPs.
Phase 1C
In July and August 2020, 52 patients from six countries participated (Table 3). All 75 issues (56 + 19) were experienced by at least two patients (Table 4), and for the 56 main issues, all issues except vomiting and hearing loss were experienced from the time of diagnosis. For 10 of the issues, there were one or two missing values due to patients being unable to recall when the symptom started (Table 4). Psychological symptoms, worries, and reduced functioning lasted the longest (more than five weeks) (Table 4). The mean relevance scores ranged from 3.8 (loss of smell) to 2.2 (dizziness, sneezing, nasal congestion, runny nose) (Table 2). There were no missing values. When comparing the patients’ mean relevance scores with scores from the HCPs, the patients considered back pain, problems with vision, and vomiting more relevant than the HCPs (Table 2). Most patients considered fever, shortness of breath, fatigue, cough, and loss of taste as the five most important issues (Fig. 2). We observed some differences in prioritization of issues between patients with early (acute and sub-acute) disease (n = 25) and patients in recovery (n = 27) (Fig. 2). Loss of taste, physical weakness, malaise, general muscle soreness and overall health and quality of life seemed to be given higher priority by patients with early disease, while shortness of breath, fatigue, headache and diarrhoea were given higher priority by patients in recovery. Confusion and agitation were scored as important among patients in recovery, but not in patients with early disease. Following the patient interviews, nine issues (Fig. 1) were excluded due to (1) low importance or redundancies (n = 7): extensive sweating, runny nose, panic crisis, chest discomfort, suicidal thoughts, abdominal bloating, and fear of cold, and (2) signs not symptoms (n = 2): losing consciousness, and indifference. None of the issues were considered upsetting or distressing. Seven of 26 new issues proposed by the patients were included: dysuria, hair loss, three neuropathic symptoms, dry skin, and dreams and hallucinations. The other 19 issues were not included for the following reasons: covered by issues already included (n = 14), considered to be signs not symptoms (n = 1), scored as not important by the patients (n = 2), and outside the scope of the questionnaire (n = 2).Table 3Patients characteristics, n = 52


	Characteristics
	Number (%)

	Age (years)

	18–40
	15 (29)

	41–70
	26 (50)

	≥ 71
	11 (21)

	Gender

	Female
	24 (46)

	Male
	28 (54)

	Country of origin

	Norway
	10 (19)

	United Kingdom
	8 (15)

	Germany
	8 (15)

	Austria
	8 (15)

	Spain
	10 (19)

	The Philippines
	8 (15)

	Hospitalisation

	In hospital
	23 (44)

	At nursing home
	2 (4)

	At home
	27 (52)

	Disease status

	Shortly after diagnosis (up to 7 days after diagnosis)
	11 (21)

	During active disease in institution or at home
	9 (17)

	Sub-acute (up to 14 days after discharge or four weeks after diagnosis)
	5 (10)

	Late / recovery (more than 14 days after discharge or four weeks after diagnosis)
	27 (52)

	Co-morbidity (Charlson)

	0–1
	40 (77)

	≥ 2
	12 (23)



Table 4The patients’ experiences of 77 issues (main 56, additional list 19), n = 52


	Issue # in English
	Have experienced n (%)
	Start of experience before diagnosis/during active disease/after end of isolation
	Duration of experience (weeks) mean ± SD

	Main list 56 issues

	Fever
	46 (88)
	39/7/0
	1 ± 1

	Fatigue
	43 (83)
	29/10/4
	4 ± 4

	Cough
	43 (83)
	30/10/3
	2 ± 3

	Physical weakness
	40 (77)
	20/16/3a
	4 ± 4

	Shortness of breath
	36 (69)
	16/19/1
	3 ± 4

	Malaise
	35 (67)
	22/10/3
	4 ± 4

	Physical function
	34 (65)
	15/16/3
	6 ± 5

	Loss of appetite
	31 (60)
	18/12/1
	3 ± 4

	Chills
	31 (60)
	25/6/0
	.6 ± .5

	Role function
	30 (58)
	11/17/2
	5 ± 5

	General muscle soreness or pain
	29 (56)
	21/7/1
	4 ± 5

	Social function
	29 (56)
	13/15/1
	5 ± 5

	Worries about infecting others
	27 (52)
	12/11/4
	4 ± 5

	Overall health and quality of life
	26 (50)
	7/14/3a
	5 ± 5

	Extensive sweating
	26 (50)
	15/9/1a
	2 ± 2

	Anxiety
	25 (48)
	7/14/4
	4 ± 5

	Drowsiness
	25 (48)
	11/12/2
	4 ± 4

	Diarrhoea
	25 (48)
	11/14/0
	2 ± 4

	Loss of taste
	24 (46)
	8/14/1a
	3 ± 5

	Headache
	24 (46)
	17/5/2
	2 ± 3

	Joint pain
	23 (44)
	14/8/1
	3 ± 4

	Cognitive function
	22 (42)
	3/14/5
	5 ± 5

	Worries about future outcome
	22 (42)
	3/12/7
	5 ± 5

	Chest congestion
	22 (42)
	7/11/3a
	2 ± 3

	Insomnia
	22 (42)
	4/14/4
	3 ± 3

	Back pain
	21 (40)
	13/8/0
	2 ± 3

	Sore throat
	21 (40)
	14/7/0
	2 ± 3

	Dizziness
	20 (38)
	7/10/3
	2 ± 3

	Expectoration
	20 (38)
	8/10/1a
	3 ± 5

	Loss of smell
	19 (37)
	6/12/0a
	3 ± 4

	General pain
	17 (33)
	13/2/2
	3 ± 4

	Chest discomfort
	17 (33)
	7/6/3a
	3 ± 3

	Distress
	16 (31)
	4/7/5
	4 ± 4

	Tension
	16 (31)
	3/9/4
	5 ± 4

	Nasal congestion
	15 (29)
	7/7/1
	3 ± 5

	Worries about being discriminated against society
	14 (27)
	1/8/5
	6 ± 7

	Nausea
	14 
(27)
	6/8/0
	1 ± 1

	Heart palpitations
	13 (25)
	4/6/3
	3 ± 4

	Chest pain
	13 (25)
	2/8/3
	3 ± 4

	Sore eyes
	13 (25)
	4/8/1
	4 ± 4

	Gastrointestinal discomfort
	13 (25)
	6/7/0
	4 ± 4

	Muscle stiffness
	12 (23)
	6/4/2
	2 ± 1

	Depression
	12 (23)
	3/5/3a
	6 ± 6

	Worries about economic difficulties
	12 (23)
	1/4/7
	8 ± 5

	Agitation
	11 (21)
	3/7/1
	3 ± 2

	Confusion
	10 (19)
	2/6/2
	2 ± 3

	Runny nose
	10 (19)
	3/7/0
	2 ± 1

	Shame or guilt of infecting others
	9 (17)
	2/6/1
	3 ± 3

	Throat congestion
	9 (17)
	5/4/0
	3 ± 4

	Sneezing
	9 (17)
	6/3/0
	3 ± 4

	Vision problems
	9 (17)
	2/6/1
	3 ± 4

	Vomiting
	8 (15)
	0/8/0
	1 ± 1

	Abdominal pain
	7 (13)
	4/3/0
	3 ± 5

	Anger
	6 (12)
	2/4/0
	4 ± 5

	Panic crisis
	4 (8)
	1/2/1
	4 ± 6

	Hearing loss
	4 (8)
	0/2/1a
	9 ± 5

	Additional list, 19 issuesb

	Sense of loneliness
	15 (29)
	na
	na

	Mucus or extensive amount of saliva in mouth
	11 (21)
	na
	na

	Worries about being isolated
	10 (19)
	na
	na

	Acid reflux
	9 (17)
	na
	na

	Inability to cope
	9 (17)
	na
	na

	Red eyes
	6 (12)
	na
	na

	Neuropathic pain
	6 (12)
	na
	na

	Worries about cold
	6 (12)
	na
	na

	Rash
	6 (12)
	na
	na

	Worries about being abandoned by family or friends or of being abandoned by professionals or society
	6 (12)
	na
	na

	Worries about lack of support from family or friends
	5 (10)
	na
	na

	Losing consciousness or fainting
	5 (10)
	na
	na

	Constipation
	4 (8)
	na
	na

	Indifference
	4 (8)
	na
	 
	Abdominal distention
	4 (8)
	na
	na

	Pruritus
	4 (8)
	na
	na

	Hemoptysis
	3 (6)
	na
	na

	Difficulties communicating with health personnel wearing personal protective equipment
	2 (4)
	na
	na

	Suicidal thoughts
	2 (4)
	na
	na


SD standard deviation
aNumbers do not add up to 100% due to missing values
bAdditional list, start and duration of experience not available (na)



Phase II
Following Phase I, a final list of 73 relevant issues was operationalised into questions (Fig. 1). The study management team, in collaboration with the Translation Team Leader of the EORTC QLD, used the system adapted by the EORTC [24]. From the EORTC Item Library, relevant items were identified for 57 of the issues. Fourteen items needed a slight change in wording; for example, “problems with” was changed to “have you had” to fit the construct of the other items retrieved. For 16 issues, new items were constructed based on the same psychometric principles. The EORTC computerized adaptive test (CAT) database [26] was used to identify suitable items to capture the breadth of the concepts of functioning issues. Cognitive, physical and role functioning were covered by three items each and social functioning by two items. Some issues were combined; skin problem (rash, dry skin and itching) and pain (muscle and joints). Two issues were split into four items (worry about being abandoned by family and health care professionals, and overall health and quality of life). The resulting 80-item provisional questionnaire was reviewed by the study management team and the EORTC QLD. Responses were received from five of the nine people contacted in the COVID-19 advisory board. Two males and three females with previous COVID-19 gave valuable feedback. They found the questionnaire easy to read and covering the breadth of relevant issues. Wording of instructions was slightly changed based on their input. Otherwise, they had no objections to the wording of the questions or length of the questionnaire and none of the items were confusing or upsetting.
Discussion
This process successfully developed a comprehensive, international, patient-reported COVID-19-specific questionnaire ready to be further validated in the next phase of the project. The questionnaire is intended for adult patients with active disease independent of hospitalization, but not for patients in ICUs. It is also intended for patients in the early and late recovery phase. It can be used in different types of study designs; in randomised clinical trials for comparison of interventions, in longitudinal studies to measure change over time, and in cross-sectional studies to compare different subgroups.
Next, an international population of new COVID-19 patients will validate the questionnaire in phase IIIA and IIIB of the development process, and psychometric properties will be established. In order to capture potential additional symptoms and concerns of patients with long-COVID, interviews with such patients will be performed in phase III. Formal rules for inclusion of possible new issues on long COVID identified in Phase III will be established.
To our knowledge, no other such questionnaire has been developed according to international guidelines. The availability of such a tool is critical to comprehensively assess, in a reliable and valid way, how patients experience this disease at all points in their disease trajectory; to monitor potential treatments and symptom management strategies; and to determine how subgroups of patients may experience the disease differently. It seems likely that COVID-19 will persist at least to some degree, perhaps emerging as outbreaks of mutations, depending on how effective and permanent the immunity provided by vaccines proves to be [27, 28]. A common, exhaustive tool available to all researchers is the key to ensure comparability across future studies on COVID-19 outcomes.
Currently existing generic HRQoL questionnaires such as the SF-36/Rand 36 [29] and EQ-5D [30] are not adequate tools for COVID-19-related HRQoL research as they have not been developed with the aim of capturing all issues specific to these patients. Our literature review and interviews with HCPs and patients showed the considerable breadth of issues for COVID-19 patients, ranging from the more well-known issues such as fever, cough, and shortness of breath, to aspects that are less known such as palpitations and feeling worried about infecting others. Using a generic questionnaire alone would fail to capture all the symptoms and issues that are of importance for these patients and combining them with the COVID-19 specific questionnaire would be preferable.
Nearly all symptoms were experienced by one or more patients from the onset of disease. This emphasizes that clinicians must be aware that COVID-19 infection can have very different clinical features. Currently, there are no specific symptoms that can reliably detect or exclude COVID-19 [31]. Patients rated fatigue as one of the most important issues, and more important in the recovery than in the early phase of the disease. Other studies have also reported fatigue to be common among patients with COVID-19, both during active disease and during recovery [32, 33]. The finding that patients experienced a long duration of psychological symptoms, worries, and reduced functioning emphasizes the importance of including these issues in the questionnaire for it to be able to capture patients’ HRQoL over time. The finding of differences in prioritization of issues between patients with early disease and patients in recovery must be interpreted with caution as the number of participants was small. Dysuria was excluded after the HCP interviews, but re-included after the patient interviews. The discrepancies in ratings between patients and HCPs shows the importance of including patients from the start of the questionnaire development process and prioritizing the responses from patients as recommended [19].
It can be argued that we could have used another strategy such as constructing a COVID-19 symptom checklist, and combining this checklist with established generic instruments into a questionnaire package. However, such a strategy would not have covered specific concerns and difficulties experienced by patients with COVID-19. For instance, “shame or guilt of infecting others”, “worries about being isolated or discriminated against in society” and “difficulties communicating with HCPs using personal protective equipment” would have been missed. Our strategy also confirms the importance of including more than symptoms in the evaluation of HRQoL in such patients.
There are frequent discussions among researchers and clinicians about the length of questionnaires, response burden, and the feasible number of items. However, a review of studies in this field did not find a clear connection between response rates and number of questions [34]. It seems more important to patients that the questions are relevant and easy to understand, as is the case for the current 80-item questionnaire. Previous experiences with the EORTC questionnaires suggest that the use of the EORTC system for constructing items and integrating the same response format used throughout the questionnaire makes it easier and less burdensome for patients to fill out the questionnaire.
One major strength of our study was the collaboration of a multi-language team of researchers with different expertise in the field of quality of life. The involvement of the EORTC QLD Translation Team Leader with linguistic expertise and the use of the EORTC Item Library provided a large number of possible items and translations easily understandable for patients. This was an important starting point for selecting items in an efficient and high quality way. Even though the EORTC Item Library was developed for cancer patients, it describes various symptoms and functional limitations without stating the cause of the problems [24]. Items in this library have already been translated into multiple languages according to international guidelines. If the Item Library did not provide appropriate items, new items were constructed, based upon the same principles as the EORTC items.
The inclusion of patients from different countries, interviewed in different languages, ensured broad coverage of issues and a starting point for cross-cultural consistency. The low frequency of missing values was also a strength, as all participants answered all questions except that a few patients were unable to time when the symptom had started. The methodology used to create the questionnaire is robust and has already produced highly valued quality of life questionnaires for oncology patients [35, 36]. By performing semi-structured interviews at the earliest stage of questionnaire development, content validity is supported, a practice which is also endorsed by FDA Guidance (2007) [37]. In addition, the positive feedback from the review by the patients in the UK COVID-19 advisory board was very reassuring.
The use of a cancer item bank might be considered as a limitation. However, the positive aspects of the utilization of this item bank outweighed the drawbacks, as long as items were modified if needed, and the selected items will thoroughly be tested in patient interviews in the next phase of questionnaire development. The small number of patients in nursing homes and the few patients with considerable comorbidities is a limitation. Possibly, additional symptoms could have been identified with a broader spectrum of patients. Non-European countries had problems prioritizing a methodology study. Therefore, our sample was primarily European, but from the literature review and based on responses from the Filipino patients, symptoms and concerns did not differ substantially between the continents. However, to ensure multicultural adaption, more patients from other continents will be included in the next phase of the development process. When this study started (summer 2020), patients had short-term follow-up. Patients with long-term follow-up will be included in phase III (both with initial interviews—phase IIIA, and in the pretesting in a larger population in phase IIIB), to secure coverage of late effects. It might also be considered a limitation that recording and transcription of interviews were not compulsory in this study. Such recording was not found feasible in the pandemic setting. Many consider recording and transcription to be important for the purpose of reporting accuracy and audit. However, this can also be achieved by the interviewer taking careful field notes at the time of the interview as was done in this study. Common assessment tools are important for monitoring our collective progress in managing the clinical disease and assessing how patients improve over time. The questionnaires potentially available to date to assess COVID-19’s burden were either not specifically created for this disease, centered on a sub-population of COVID-19 patients or on the general public, and with few exceptions have not followed a robust questionnaire development methodology.
In conclusion, this study provides an important message to clinicians to be aware that COVID-19 may occur with a variety of clinical phenotypes. The 80-item COVID-19 specific questionnaire will assess HRQoL issues relevant to adult patients with COVID-19 during active disease and in the recovery phase. The questionnaire will also target patients with long-COVID. It is intended for research independent of design, but may also be relevant for clinical practice. The next steps for the questionnaire resulting from our study are to test patients’ acceptability of its structure and conduct preliminary testing of its psychometric properties. These steps take place in Phases IIIA and IIIB, which are already well underway.
Acknowledgements
We highly appreciate the voluntarily contribution from the patients’ representative group in UK who provided valuable feedback on the questionnaire. Also, we are thankful to Samantha Sodergren and Alexandra Gilbert in UK who have been making an important contribution to the project and all the affiliated institutions that have made it possible for us to do this work without external funding.

Authors' contributions
CDA and KB conceived the idea, established the international collaboration and managed the project together with AB. SW, MP, CP and ASD gave valuable input to the design and method. CDA, KB, KT, DK, RSF, and AB constituted the writing committee for this article. NMHJ was responsible for establishing and performing the systematic literature search. CDA, KB, KT, JIA,JHB, KH, BH. MPM, NR, MS performed interviews with HCP and/ or patients. RSF and CDA performed the analyses and designed tables and figures. The writing committee wrote the first draft of the publication; all authors were involved in editing successive drafts and approved the final submitted version. All authors read and approved the final manuscript.

Funding
None declared.

Availability of data and materials
Not applicable.

Code availability
Not applicable.

Declarations
Ethics approval
The study was approved or granted exemption by the appropriate institutional committees and ethical committees in participating countries (Letter of Exemption, ref 137729, Regional Ethical Committee, Norway, Oslo University Hospital Ombudsman, ref 7769032).

Consent to participate
All participants provided informed consent before the interviews.

Competing interests
All authors declare no competing interests. Copyright of the questionnaire belongs to Oslo University Hospital. The questionnaire will be freely available for academic users.


[image: Creative Commons]Open AccessThis article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by/​4.​0/​.

References
	1.
Huang C, Wang Y, Li X et al (2020) Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet 395(10223):497–506Crossref

	2.
Halpin SJ, McIvor C, Whyatt G et al (2020) Postdischarge symptoms and rehabilitation needs in survivors of COVID-19 infection: a cross-sectional evaluation. J Med Virol 93:1013–1022Crossref

	3.
Daher A, Balfanz P, Cornelissen C et al (2020) Follow up of patients with severe coronavirus disease 2019 (COVID-19): pulmonary and extrapulmonary disease sequelae. Respir Med 174:106197Crossref

	4.
Xiong Q, Xu M, Li J et al (2021) Clinical sequelae of COVID-19 survivors in Wuhan, China: a single-centre longitudinal study. Clin Microbiol Infect 27(1):89–95Crossref

	5.
Bjordal K, Kaasa S (1992) Psychometric validation of the EORTC Core Quality of Life Questionnaire, 30-item version and a diagnosis-specific module for head and neck cancer patients. Acta Oncol 31(3):311–321. https://​doi.​org/​10.​3109/​0284186920910817​8CrossrefPubMed

	6.
Gopichandran V (2020) Clinical ethics during the Covid-19 pandemic: Missing the trees for the forest. Indian J Med Ethics 05:182–187Crossref

	7.
Ozma MA, Maroufi P, Khodadadi E et al (2020) Clinical manifestation, diagnosis, prevention and control of SARS-CoV-2 (COVID-19) during the outbreak period. Infez Med 28(2):153–165PubMed

	8.
Lake MA (2020) What we know so far: COVID-19 current clinical knowledge and research. Clin Med (Lond) 20(2):124–127Crossref

	9.
Mahe A, Birckel E, Krieger S et al (2020) A distinctive skin rash associated with Coronavirus disease 2019 ? J Eur Acad Dermatol Venereol. https://​doi.​org/​10.​1111/​jdv.​16471CrossrefPubMedPubMedCentral

	10.
Lechien JR, Chiesa-Estomba CM, De Siati DR et al (2020) Olfactory and gustatory dysfunctions as a clinical presentation of mild-to-moderate forms of the coronavirus disease (COVID-19): a multicenter European study. Eur Arch Otorhinolaryngol [Internet] 277:2251–2261Crossref

	11.
Mao L, Jin H, Wang M et al (2020) Neurologic manifestations of hospitalized patients with Coronavirus disease 2019 in Wuhan, China. JAMA Neurol 77:683–690Crossref

	12.
Graham J (2020) Seniors with Covid-19 show unusual symptoms, doctors say: CNN; 2020 [updated 23.04.2020]. https://​edition.​cnn.​com/​2020/​04/​23/​health/​seniors-elderly-coronavirus-symptoms-wellness-partner/​index.​html

	13.
Hamm BS, Rosenthal LJ (2020) Psychiatric aspects of chloroquine and hydroxychloroquine treatment in the wake of coronavirus disease-2019: psychopharmacological interactions and neuropsychiatric sequelae. Psychosomatics 61(6):597–606Crossref

	14.
Kim MS, An MH, Kim WJ et al (2020) Comparative efficacy and safety of pharmacological interventions for the treatment of COVID-19: a systematic review and network meta-analysis. PLoS Med 17(12):e1003501Crossref

	15.
Liu K, Zhang W, Yang Y et al (2020) Respiratory rehabilitation in elderly patients with COVID-19: a randomized controlled study. Complement Ther Clin Pract 39:101166Crossref

	16.
Team Th (2021) Health Measures Transforming how health is measured [cited 2021 05.03.2021]. https://​www.​healthmeasures.​net/​explore-measurement-systems/​promis

	17.
Chopra S, Ranjan P, Malhotra A et al (2020) Development and validation of a questionnaire to evaluate the impact of COVID-19 on lifestyle-related behaviours: eating habits, activity and sleep behaviour. Public Health Nutr 24:1275–1290Crossref

	18.
Di Renzo L, Gualtieri P, Pivari F et al (2020) Eating habits and lifestyle changes during COVID-19 lockdown: an Italian survey. J Transl Med 18(1):229Crossref

	19.
Johnson C, Aaronson N, Blazeby JM, et al (2011) Guidelines for Developing Questionnaire Modules. 4th ed. Brussels: EORTC.

	20.
Moher D, Liberati A, Tetzlaff J et al (2009) Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BMJ. 339:b2535Crossref

	21.
PROSPERO 2020 CRD42020185995 2020. https://​www.​crd.​york.​ac.​uk/​prospero/​display_​record.​php?​ID=​CRD42020185995

	22.
Amdal CD, Pe M, Falk RS, Piccinin C, Bottomley A, Arraras JI et al (2021) Health-related quality of life issues, including symptoms, in patients with active COVID-19 or post COVID-19; a systematic literature review. Qual Life Res. https://​doi.​org/​10.​1007/​s11136-021-02908-zCrossrefPubMedPubMedCentral

	23.
EORTC QLG Item Library 2018. https://​qol.​eortc.​org/​item-library/​

	24.
Kuliś D, Bottomley A, Whittaker C, et al (2017) The use of the EORTC item library to supplement EORTC quality of life instruments. In; The international society for pharmacoeconomics and outcomes research (ISPOR) 20th annual European congress; 2017 Nov 4–8; Glasgow, Scotland, 2017

	25.
Kuliś D, Whittaker C, Greimel E, Bottomley A, Koller M, EORTC Quality of Life Group (2017) Reviewing back translation reports of questionnaires: the EORTC conceptual framework and experience. Expert Rev Pharmacoecon Outcomes Res 17(6):523–530. https://​doi.​org/​10.​1080/​14737167.​2017.​1384316CrossrefPubMed

	26.
Gamper E-M, Petersen MA, Aaronson N et al (2016) Development of an item bank for the EORTC role functioning computer adaptive test (EORTC RF-CAT). Health Qual Life Outcomes 14(1):72Crossref

	27.
Kissler SM, Tedijanto C, Goldstein E et al (2020) Projecting the transmission dynamics of SARS-CoV-2 through the postpandemic period. Science 368(6493):860–868Crossref

	28.
Li Y, Wang X, Nair H (2020) Global seasonality of human seasonal coronaviruses: a clue for postpandemic circulating season of severe acute respiratory syndrome coronavirus 2? J Infect Dis 222(7):1090–1097Crossref

	29.
RAND_HEALTH_CARE. Surveys_tools 2020. https://​www.​rand.​org/​health-care/​surveys_​tools/​mos/​36-item-short-form.​html

	30.
The EuroQol Group (1990) EuroQol-a new facility for the measurement of health-related quality of life. Health Policy 16(3):199–208Crossref

	31.
Struyf T, Deeks JJ, Dinnes J et al (2021) Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19. Cochrane Database Syst Rev 2:Cd013665PubMed

	32.
Townsend L, Dyer AH, Jones K et al (2020) Persistent fatigue following SARS-CoV-2 infection is common and independent of severity of initial infection. PLoS ONE [Electron Resour] 15(11):e0240784Crossref

	33.
Mizrahi B, Shilo S, Rossman H et al (2020) Longitudinal symptom dynamics of COVID-19 infection. Nat Commun 11(1):6208Crossref

	34.
Rolstad S, Adler J, Rydén A (2011) Response burden and questionnaire length: is shorter better? A review and meta-analysis. Value Health 14(8):1101–1108Crossref

	35.
Koller M, Shamieh O, Hjermstad MJ et al (2020) Psychometric properties of the updated EORTC module for assessing quality of life in patients with lung cancer (QLQ-LC29): an international, observational field study. Lancet Oncol 21(5):723–732Crossref

	36.
Singer S, Amdal CD, Hammerlid E et al (2019) International validation of the revised European Organisation for Research and Treatment of Cancer Head and Neck Cancer Module, the EORTC QLQ-HN43: Phase IV. Head Neck 41(6):1725–1737Crossref

	37.
Patrick DL, Burke LB, Powers JH et al (2007) Patient-reported outcomes to support medical product labeling claims: FDA perspective. Value Health 10(Suppl 2):S125–S137Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Health-related quality of life in patients with COVID-19; international development of a patient-reported outcome measure


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/41687_2022_434_Fig2_HTML.png
Fever
Shortness of breath
Fatigue
Cough
Loss of taste
Loss of smell
Physical weakness
Headache
Malaise
Anxiety
Physical function
General muscle soreness
Sore throat
Loss of appetite
Fear of infecting others
Overall health and quality of life
General pain
Chest pain
Chills
Joint pain
Cognitive function
Diarrhoea
Social function
Insomnia
Tightness of chest
Expectoration
Role function
Distress.
Fear of future outcome

Gastrointestinal discomfort

D
Confusion

Nausea

Shame of infecting others

Fear of being discriminated against society

Fear of
Agitation

Irritated eyes
Tension

Panic crisis

M Health care professionals
W Patients- late/recovery

" Patients- early

20%

30%

40%

50%

60%

70% 80% 90%

100%





OEBPS/css/cc-by.png
() _®





OEBPS/images/41687_2022_434_Fig1_HTML.png
IA: Literature
review

I1B: Expert
interviews

IC: Patient
interviews

+ 4 issues |

| + 7 issues |

75issues

‘l + 26 issues |

Constructing
issues into items

vy | 79; [
g 79 issues I

75issues
(56 +19)*

- 19issues
Already
covered
(n=11)

signs
(n=1)
low importance
(n=2)
outside scope
(n=2)

Item Library 57 items
Constructed 16 items

l

73 issues

Questionnaire
80items **

e
L

-11issues

Low relevance and low

importance (n = 11)

Low importance/redundancy (n=7)
signs not symptoms (n=2)

- 9issues

* Issues in main list (n = 56) and additional list (n = 19)

** Include issues combined into one item and issues expanded into more than one item

WA B
v Final
questionnaire





OEBPS/css/sidebar.gif





