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Abstract

Background: Quality of life has improved dramatically over the past two decades in
people with cystic fibrosis (CF). Quantification has been enabled by patient reported
outcome measures (PROMSs), however many are lengthy and can be challenging to
use in routine clinical practice. We propose a short-form PROM that correlates well
with established quality of life measures.

Methods: We evaluated the utility of a ten-item score (AWESCORE) by measuring
reliability, validity and responsiveness in adults with CF. The questions were
developed by thematic analysis of survey questions to patients in a single adult CF
centre. Each question was scored using a numerical rating scale zero to 10. Total
scores ranged from 0 to 100. Test-retest reliability was assessed over 24 hours. To
determine validity, comparisons were sought between stable subjects and those in
pulmonary exacerbation, and between AWESCORE and CFQ-R. Responsiveness to
pulmonary exacerbation in individual subjects was evaluated.

Results: Five domains, each with two questions, were identified for respiratory,
physical, nutritional, psychological and general health. A total of 246 consecutive
adults attending the Outpatient Clinic completed the AWESCORE. Scores were
higher during clinical stability compared to pulmonary exacerbation (mean 73 [SD
11]) vs. 48 [11], p<0.001). Each domain scored worse during an acute exacerbation
(p<0.001). No differences in reliability were observed in scores on retesting using
Bland-Altman comparison. The CFQ-R scores (mean 813 [SD 125]) and
AWESCORE (81 [13]) were moderately correlated (Pearson’s r=0.649; p=0.002).
Conclusions: The AWESCORE is valid, reliable and responsive to altered health

status in cystic fibrosis.

Keywords: AWESCORE, patient reported outcome measure, PROM, quality of life,

cystic fibrosis, adults



ABBREVIATIONS

AWESCORE, Alfred Wellness Score; CF, Cystic Fibrosis; CFQ-R, Cystic Fibrosis
Questionnaire-Revised; ICC, Intraclass Correlation Coefficients; MDCgs 95%
confidence level; patient reported outcome measure, PROM; SEM, standard error of
the mean; SD, standard deviation; MID, minimum important difference; VAS, visual

analogue scale.



Background

People with cystic fibrosis (CF) live longer and relatively normal lives studying,
working, travelling, forming close relationships and becoming parents and
grandparents. This improvement in survival and quality of life is as a result of state-
of-the-art assessment and treatment by well-trained and dedicated specialized
members of the CF multi-disciplinary team [1]. This health care occurs at outpatient
clinic visits, via remote contact using Telehealth or during admissions to hospital. The
focus today, to enable as long and normal life as possible, is empowerment of self-
management, preservation of wellness, prevention of problems, aggressive
treatment when necessary and adherence to prescribed therapies [1]. Patient-
reported symptoms play a critical role in the clinical assessment of a pulmonary
exacerbation which currently incorporates a constellation of patient symptomatology,
laboratory data and physical findings [2].

The Cystic Fibrosis Questionnaire — Revised (CFQ-R) is currently the gold standard
quality of life (QOL) questionnaire for adults with CF. However, it has many
guestions, requires computerized evaluation, clinical interpretation and purchase
from the author, hence limiting its use in regular clinical practice [3]. Most quality of
life measures in healthcare focus on downstream outcomes such as survival or care
processes. Recently there has been more of a focus on symptoms, functional
outcomes and quality of life in different fields of medicine. Patient reported outcome
measures (PROMSs) have gained status in the delivery of healthcare both for patients
and clinicians and are now used to engage in shared decision-making regarding
therapy options [4]. Their use has not only proved to be feasible and good for clinical
care but also to enhance physician satisfaction and prevent burnout [4,5].

Use of PROMs may improve patient-provider relationships as patients may feel they
are being heard in all areas of life that may be causing troublesome or embarrassing

symptoms and distress [4,5]. In order to improve delivery of care, the need for a



quick, easy, appealing and accessible PROM was identified to quantify wellness in
adults with CF in all health care settings.

The aims of our study were to develop a brief purpose-designed wellness
guestionnaire for use in clinical practice, and to evaluate feasibility, reliability,
concurrent validity and responsiveness in adults with CF.

Methods

2.1 Study design

All patients with a diagnosis of CF attending the Adult Cystic Fibrosis Unit at The
Alfred Hospital were eligible for inclusion. The study was composed of five parts:
guestionnaire development, feasibility, reliability, concurrent validity and
responsiveness. Recruitment occurred prospectively between October 2013 and
February 2018. There were no exclusion criteria. Approval was provided by the

Alfred Human Research Ethics Committee.

2.2 Questionnaire development

The items used to create the AWESCORE were identified through 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 (ten patients ranging in age, lung function, educational and
vocational background). They met on six occasions to identify the main health
domains and specific items relevant to CF. ltems were scored on visual numerical
rating scales, similar to those used widely to quantify pain and shortness of breath in
CF [6]. The tool was piloted in ten adults with CF outside the online advisory group
with subsequent adjustments for clarity.

2.3 Feasibility

Consecutive patients attending an outpatient clinic were invited to self-complete the

AWESCORE. Participants were determined to be clinically stable, as assessed by



stability of lung function, or in acute exacerbation, as assessed by a respiratory
physician due to a significant drop in lung function and/or increased symptoms
requiring oral, inhaled or intravenous antibiotics. Time to complete the questionnaire

and completion rate were recorded.

2.4 Validity

Known-groups validity was assessed by comparing scores from stable participants to
those experiencing an exacerbation in the group of participants from the feasibility
component.

Concurrent validity was tested by comparing the AWESCORE to the CFQ-R, a well-
established health-related QOL measure for people with CF. The CFQ-R consists of
50 guestions and takes approximately 15 minutes to complete [3]. Participants
completed the AWESCORE and CFQ-R once in the outpatient clinical during clinical

trial stability.

2.5 Reliability

In the same group of patients described in the previous paragraph test-retest
reliability of the AWESCORE was tested one month apart pre-randomization to a
clinical trial.

In a separate group of patients test-retest reliability was assessed by participants
completing the AWESCORE twice within 24 hours in two settings. Clinically-stable
participants completed the AWESCORE twice on the same day; upon arrival at
outpatient clinic and again prior to leaving clinic. Inpatients admitted for acute
exacerbation completed the AWESCORE twice; upon admission and again within 24

hours.



2.6 Responsiveness
Responsiveness was established by examining whether the AWESCORE was able
to detect a clinical change in participants who completed it during both clinical

stability and inpatient admission for acute exacerbation.

2.7 Statistical analysis

Data distribution were evaluated and descriptive statistics selected accordingly.
Alpha was set at 0.05.

Known-groups validity was examined using the Mann Whitney U test.

Concurrent validity was assessed using Pearson’s correlation coefficient to compare
AWESCORE and CFQ-R scores.

Reliability was assessed using intraclass correlation coefficients (ICC [2,1]) with 95%
confidence intervals (Cl) to compare AWESCORES (total and each of the five
domains) by participants on two occasions [7]. An ICC is commonly considered poor
(<0.40), fair (0.40 to 0.59), good (0.60 to 0.74) or excellent (0.75 to 1.00) [8].
Bland-Altman plots were also used to determine if there were any systematic
differences across the range of values between the two time points, with limits of
agreement derived from the mean difference £1.96 of the standard deviation of the
mean difference [9].

Responsiveness was assessed using effect size, standard error of measurement and
minimal detectable change. The effect size quantifies the difference between two
means on a unit-less scale. It is calculated as: ([ul - p2])/0;) where yl is the mean
baseline score, 2 is the mean exacerbation score and o3 is the SD of baseline score
[10]. It was interpreted using guidelines from Cohen, 1992 [11] where an effect size
of 0.2 is considered small, 0.5 moderate and 0.8 large. A moderate effect size is
considered a clinically important effect. An effect size greater than 1 indicates that

the difference between the two means is larger than one standard deviation; an



effect size greater than 2 indicates that the difference is larger than two standard
deviations. The standard error of measurement represents the amount of variability
that can be attributed to measurement error and was calculated as: (o; x V[1-r])
where r is the ICC which was obtained from previous analyses. The minimal
detectable change at the 95% confidence level (MDCgys) which measures the
minimum amount of change in a person's score that ensures the change is not a
result of measurement error, with 95% confidence. The MDCgy; is calculated as: (1.96
x SEM x 12) [12,13].

Data analyses were undertaken using SPSS version 25 (SPSS, Chicago, IL, USA).

Results

3.1 Questionnaire development

Five health domains were identified: respiratory, physical, nutrition, psychology and
general health. Two questions were developed for each domain: the respiratory
domain included cough and sputum; physical domain included energy and exercise;
nutrition domain comprised appetite and targeted weight; psychology domain utilized
anxiety and mood; and general health domain incorporated sleep and the perception
of overall health, resulting in a single-page 10-item questionnaire (Online
Supplement). Each question was constructed using a numerical rating scale with
anchors at zero (denoting the least possible sense of wellness) and 10 (the greatest
possible sense of wellness). Participants were asked to read each question on the
paper-based AWESCORE questionnaire together with the anchor descriptors then to
circle the appropriate number corresponding to their current perception of wellness
on each of the 10 items.

Clinicians entered the score in the box at the end of each numerical rating scale and
summed for the total score. Each numerical rating scale question had a maximum of
10 points, with higher scores reflecting a greater sense of wellness. The highest

possible score was 100 representing perfect perceived wellness. Each completed



AWESCORE (with 10 circled scores) provided a visual image of wellness at a glance

highlighting low scoring symptoms or clinical problems that needed to be addressed.

3.2 Feasibility

A total of 246 consecutive adults who attended the outpatient clinic completed the
AWESCORE. Of these, 183 participants were clinically stable and 63 participants
had an acute exacerbation (participant characteristics in Table 1).

The AWESCORE took on average one minute to complete. No patients declined to

complete the questionnaire. There were no incomplete questionnaires.

3.3 Validity

Known-groups validity

Total AWESCORES were significantly higher (mean difference 25 [95%CI 22 to 28])
for the 183 clinically stable participants (mean 73 [SD 11]) compared to the
participants with an exacerbation (48 [11]). All domain AWESCORES were also
significantly higher in the clinically stable participants (Table 2).

Concurrent validity

A total of 20 clinically stable participants completed the AWESCORE and CFQ-R
(participant characteristics in Table 1). The CFQ-R scores (mean 813 [SD 125]) and

AWESCORE (81 [13]) were moderately correlated (Pearson’s r=0.649; p=0.002).

3.4 Reliability

The same 20 clinically stable participants completed the AWESCORE on two
separate occasions, one month apart, demonstrating reliability over time when
patients remained in stable baseline state (Figurela).

A total of 40 clinically stable participants completed the AWESCORE twice within 24
hours. Those that were clinically stable completed them at the beginning and end of

an outpatient clinic visit (n=27). While those in exacerbation completed the



AWESCORE twice within 24 hours after admission to the hospital ward (n=13).
Patient characteristics for this group are summarized in Table 1

Total AWESCORES were not significantly different (mean difference -0.2 [95%CI -
0.971 to 0.571]) between time A (60+16]) and time B (60+16]). The ICC for total
AWESCORE was 0.989 (95% CI 0.979 to 0.994) with a mean difference between
scores of -0.200 (Cl -0.971 to 0.571) and limits of agreement -5.019 to 4.619. .
Results of the individual domains for time A: first AWESCORE, and time B: second
AWESCORE are presented in Table 3.

Figure 1b. shows the Bland Altman plot for total AWESCORES (n=40)

When the data for the stable participants (n=27) and those in acute exacerbation (n-
13) were analysed separately the reliability of the AWESCORE remained similar to

the total group n=40. (Online Tables S1 and S2).

Inspection of the Bland-Altman plot showed that there were no systematic
differences across the range of AWESCORES, with one score falling outside the
limits of agreement in clinically stable participants (Online Figure S1) and no scores
falling outside the 95% limits of agreement in patients in acute exacerbation (Online

Figure S2).

3.5 Responsiveness

A total of 60 participants completed the AWESCORE during clinical stability and
during an exacerbation (participant characteristics in Table 1).

A significant reduction in AWESCORE Total (mean difference -30 [95%CI -32 to -25])
was seen between clinical stability (mean 76 [SD 10]) and exacerbation (47 [13]).
Significant reductions were observed in all domains (all p<0.001; Table 4).

An effect size of 2.9 was obtained, representing a very large effect. The standard

error of measurement was 5.1 points. The MDCgs was 14.1 points, which suggests



that we can be 95% confident that a minimum change of 14 points on the

AWESCORE corresponds to a noticeable change in wellbeing.

Discussion

The purpose of this study was to develop a brief, efficient acceptable patient reported
outcome measure to quantify wellness in adults with CF. In a series of different
studies we determined that the AWESCORE is valid, reliable and responsive to
changed health status. Completion of the AWESCORE by a large proportion of
adults in our CF service was feasible, time efficient and appealing to undertake in the
outpatient and inpatient settings. It was shown to be valid when assessing known
groups. Its concurrent validity was demonstrated when compared with the gold
standard CFQ-R. Reliability was established over two time frames: four weeks apart
and within a 24 hour period. Responsiveness to changed health status was
demonstrated when the AWESCORE was completed in clinically stable patients and
then again at the beginning of a hospital admission for an acute pulmonary

exacerbation.

The AWESCORE was developed by patient and multi-disciplinary team focus
groups, piloted and modified for clarity. It was found to be feasible and acceptable by
a large proportion of adults in the CF service. It was completed by each patient
without hesitation in one minute or less. It is noteworthy that the numerical rating
scale used is a ‘discriminate’ or ‘partition’ scale which is useful for detecting change
WITHIN people but not for comparisons BETWEEN people. Some patients reported
that completion, review and discussion of their AWESCORE values during the clinic
visit indicated that the team was listening to them and encouraging them to
participate actively in their healthcare. There was no reluctance to circle low scores

and in a number of instances this facilitated patient consent to referral to the team



psychologist in patients who were previously reluctant to receive psychological

counselling.

Recently, Rotenstein and colleagues reported the usefulness of PROMs to facilitate
diagnosis of embarrassing and previously unidentified psychosocial problems that
patients had previously not discussed but were happy to disclose in a questionnaire
which resulted in improved health care and outcomes [4]. Our patients commented
on how appealing the focus on wellness was (even when unwell). Some commented
that the condition of CF had changed markedly over the past three decades and that
many adults are living into middle and old age with fewer symptoms, better lung
function and more normal lives. They commented that older quality of life
guestionnaires tended to focus on symptoms, morbidity and disability which they

found less appealing to complete.

The AWESCORE was found to be valid when comparing the known groups of
clinically stable patients versus those in pulmonary exacerbation. When compared
with an established instrument, the CFQ-R, the AWESCORE was found to be a valid
guality of life measure. The short duration required for completion of the
AWESCORE (less than 1 minute compared with 15 minutes for the CFQ-R) is a key
advantage making it feasible to incorporate into the workflow of clinic visits, use in
research and in conjunction with other QOL or functional measures (either CF
specific or general) enabling comparison across diseases. Health professionals
found it easy to administer and score and did not require an online scoring system,
license or payment. Its use in research was feasible when a snapshot of wellness
was required, however, the CFQ-R provided more detailed quality of life measures.
In two previously published studies evaluating the effectiveness of ivacaftor on

wellness, quality of life and lung function in adults with CF the AWESCORE and the



CFQ-R were scored at six time points in a cross-over study comparing ivacaftor with

placebo in 20 patients with CF [14, 15].

The reliability of the tool was tested in three settings: research prior to randomization
to a clinical trial, outpatient clinics and inpatient admissions. Testing was done in
such a way that total scores could not be calculated, memorized and then artificially
duplicated by patients during the second scoring period. In the research setting the
AWESCORE was found to be reliable when measured twice four weeks apart by
clinically stable adults with CF. In the outpatient clinic setting the AWESCORE was
found to be reliable when measured at the beginning and end of the clinic visit. The
tool was also found to be reliable when measured by patients at the beginning of

their hospital admission for a pulmonary exacerbation and again within 24 hours.

The responsiveness of the AWESCORE to change was demonstrated when a large
group of patients completed the AWESCORE in the outpatient clinic when well with
stable lung function and again when they were unwell and admitted to hospital for
intravenous antibiotics. Significant differences were shown between the total scores
and each of the 10 individual domain scores during the two different states of
wellness. All values moved in the expected direction with lower scores during
exacerbations and higher scores during clinical stability indicating that all domains of

wellness are negatively impacted by pulmonary exacerbations.

The one page 10 item AWESCORE is only capable of producing a snapshot of each
domain. Currently, this tool is completed by participants on paper. Future work will
facilitate online access for use during Telehealth consultations and for incorporation
into electronic medical records using patient portals. Use during Telehealth consults
may provide a time efficient measure of each individual's sense of wellness and may

highlight issues that require triaging to members of the multi-disciplinary team. The



ease of completion of the AWESCORE and its potential for use online may make it a
suitable QOL measure for Data Registries. If completion of the AWESCORE is
introduced into clinical practice at the beginning of the outpatient clinic visit and is
available to each health professional at the start of the consultation, it may result in
the quick visualization of the wellness scores and avoid repetition of commonly

asked questions which are time consuming and which patients may find tedious.

In the research field the AWESCORE is being used pre- and post-introduction of
gene modulators to efficiently monitor the effects on the five domains of wellness. It
was compared with the CFQ-R with the introduction of ivacaftor and found to be valid
(reference 14). In the future it will be used to predict how much change from baseline
is an indication of an imminent exacerbation and which of the 10 questions is the
strongest predictor of an exacerbation. Construct validity testing will be undertaken
in a future trial to establish the correlations between the subjective measures of the

AWESCORE and objective measures of weight and FEV1’.

In conclusion, our group has developed the new, efficient, valid, reliable and
responsive AWESCORE to be used as a PROM to determine wellness in the
outpatient and inpatient settings in adults with cystic fibrosis. Limitations of this tool
primarily relate to its brevity. There are a number of other items the study group
would have liked to have included such as musculoskeletal problems, pain and social
isolation. As the focus groups resolved to only have 10 items with a total possible
score of 100 (perfect health), prioritization was required and these important items
were excluded. With ever-growing CF outpatient clinic numbers, completion of the
AWESCORE may enhance workflow efficiency by allowing members of the team to
review the results and focus on further assessment and treatment of discipline
specific problems. The AWESCORE when used in the inpatient setting during acute

exacerbations may assist in determining the length of treatment using intravenous,



inhaled or oral antibiotics. Regular use of this PROM has the potential for greater

patient satisfaction and improvements in long term outcomes.
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Table 1. Participant characteristics for each study component

Feasibility and known- Concurrent validity”
Reliability” Responsiveness®
groups validity® and reliability®
Clinical status Combined Stable Exacerbation  Stable Combined Stable Exacerbation Stable  Exacerbation
n 246 183 63 20 40 27 13 60 60
Male sex, n 129 100 29 12 19 13 6 28 28
Age (years), mean (SD) 31(10) 33(11) 33(10) 33 (10) 32(9) 33 (10) 33(10) -
FEV, (% predicted), mean (SD) 64 (23) 54 (20) 54 (19) 54 (19) 57 (22) 53 (18) 55 (17) 42 (16)

& participants in outpatient clinic, completed AWESCORE once (clinically stable OR exacerbation)

> participants in outpatient clinic, completed AWESCORE and CFQ-R once (clinically stable)

“ participants in outpatient clinic, completed AWESCORE twice one month apart (clinically stable)

4 participants in outpatient clinic, completed AWESCORE twice at one visit (clinically stable) OR inpatient admission, completed AWESCORE
twice within 24 hours (exacerbation)

® participants in outpatient clinic, completed AWESCORE once (clinically stable) AND inpatient admission, completed AWESCORE once

(exacerbation)



Table 2. Known-groups validity: Domain AWESCORES for clinically stable participants and

participants with an acute exacerbation

Clinical stability Acute exacerbation
Domain AWESCORES Mann-Whitney U test
(n=183) (n=63)
Cough 7 [6 to 8] 4 [3to 4] <0.001
Sputum 7 [6 to 8] 4 [3to 5] <0.001
Energy 7 [6 to 8] 4 [3t0 5] <0.001
Exercise 7 [51to 8] 4 [3 1o 6] <0.001
Appetite 8 [7 to 10] 5[4to 7] <0.001
Weight 8 [7 to 9] 5[4 to 8] <0.001
Mood 8 [7 to 9] 5[4to 7] <0.001
Anxiety 8 [6t0 9] 6 [4 to 8] <0.001
Sleep 7 [6 to 8] 4 [3 to 6] <0.001
General health 7 [6 to 8] 5[3to 6] <0.001

Data are median [IQR], p<0



Table 3. Reliability: AWESCORES at times A and B (n=40)

AWESCORES Wilcoxon Signed Rank Test
Time A Time B ICC (95%Cil)
DOMAINS z p
Cough 5[4to 7] 5[4to7] -0.202 0.84 0.910 (0.836 to 0.951)
Sputum 6[4to7] 5[4to7] -0.922 0.36 0.900 (0.820 to 0.946)
Energy 5[3to 8] 5[4to7] -0.347 0.73 0.937 (0.885 to 0.966)
Exercise 6 [4 to 8] 5[4 to 8] -0.447 0.65 0.959 (0.924 to 0.978)
Appetite 7[5t09] 7[4109] -1.495 0.14 0.937 (0.884 to 0.966)
Weight 7[410 8] 7[4109] -0.229 0.82 0.972 (0.947 to 0.985)
Mood 7[51t0 8] 7 [5to 8] -0.865 0.39 0.874 (0.775 to 0.931)
Anxiety 7[5t09] 7[4109] -0.420 0.67 0.906 (0.830 to 0.949)
Sleep 7[410 8] 7 [410 8] -0.193 0.85 0.950 (0.907 to 0.973)

*Mean difference -0.225
General health Mean 6 (SD 2) Mean 6 (SD 2) 0.956 (0.918 to 0.976)
(95%CI -0.409 to -0.041)

Data are median [IQR] except where indicated; ClI, confidence interval; ICC, intraclass coefficient; SD, standard deviation; *t-test as data
normally distributed; p<0.05
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Figure 1a. Reliability: Bland Altman plot for total AWESCORES (n=20, one month apatrt,
clinical stability). Solid line represents mean change in AWESCORE; dashed line represents

the limits of agreement (1.96 x SD of the mean change in AWESCORE).
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Figure 1b. Reliability: Bland Altman plot for total AWESCORES (n=40). Solid line represents
mean change in AWESCORE; dashed line represents the limits of agreement (1.96 x SD of

the mean change in AWESCORE).



Table 4. Responsiveness: Domain AWESCORES for participants (n=60) in clinical stability

and during an acute exacerbation

Clinical Acute Wilcoxon Signed
Domain AWESCORES

stability exacerbation Rank Test

VA p

Cough 7 [6 to 8] 4 [3to 5] -6.526 <0.001
Sputum 7 [6to 8] 4 [3 1o 5] -6.454  <0.001
Energy 8 [6to 9] 4 [3 10 5] -6.499 <0.001
Exercise 7 [61t0 9] 3[2to 5] -6.609  <0.001
Appetite 8 [81t0 9] 5[3to 7] -6.073  <0.001
Weight 8[7 to 9] 6 [4 to 8] -5.616  <0.001
Mood 8 [81t0 9] 5[4to 7] -6.203  <0.001
Anxiety 9 [7 to 10] 7 [5to 8] -4.735 <0.001
Sleep 8 [6 to 8] 4 [3 to 6] -5.766  <0.001
General health 7 [7 to 8] 5[3 to 6] -6.481 <0.001

Data are median [IQR]; p<0.05



Online Supplement 1. The Alfred Wellness Score: AWESCORE

You are asked to report on your present state of wellness to assist in providing best health
care. Circle the number that reflects your current state.

1. | rate the amount of coughing | do each day & night as:
All the time Hardly ever
0 1 2 3 4 5 6 7 8 9 10

2. | rate the amount of sputum I cough up each day as:
Highest amount Lowest amount
0 1 2 3 4 5 6 7 8 9 10

3. | rate my level of energy as:
Lowest Highest
0 1 2 3 4 5 6 7 8 9 10

4. | rate my level of exercise participation as:
Lowest Highest
0] 1 2 3 4 5 6 7 8 9 10

5. 1 rate my appetite as:
Poor Very good
0] 1 2 3 4 5 6 7 8 9 10

6. | rate my weight as:
Way off target Recommended/on target
0 1 2 3 4 5 6 7 8 9 10

7. | rate my mood as:
Lowest/ flat Highest/cheerful
0 1 2 3 4 5 6 7 8 9 10

8. I rate my level of anxiety as:
Highly anxious Not at all anxious
0 1 2 3 4 5 6 7 8 9 10

9. | rate my sleep amount & quality as:
Poor Excellent
0 1 2 3 4 5 6 7 8 9 10

10. | rate my general health as:
Poor Excellent
0] 1 2 3 4 5 6 7 8 9 10

Comments: Date: Total Score:

Copyright: Cystic Fibrosis Unit, The Alfred, Melbourne, Australia©




Online Table S1. Reliability: AWESCORES at times A and B for clinically stable participants (n=27)

AWESCORES Wilcoxon Signed Rank Test
Time A Time B ICC (95%Cil)
DOMAINS z p
Cough 7 [5t0 9] 6 [5to 8] -1.633 0.102 0.934 (0.798 to 0.979)
Sputum 7[6to7] 7[5t0 7] -1.342 0.180 0.776 (0.414 to 0.926)
Energy 8[7 to 9] 8[7to9] -0.333 0.739 0.814 (0.497 to 0.939)
Exercise 8[7 to 9] 8 [7 to 10] -1.897 0.058 0.919 (0.757 to 0.975)
Appetite 9 [9 to 10] 9 [8 to 10] -1.414 0.157 0.970 (0.906 to 0.991)
Weight 8 [6 to 10] 9 [5 to 10] -0.378 0.705 0.953 (0.853 to 0.985)
Mood 8 [8 to 10] 8 [8 to 10] -1.134 0.257 0.873 (0.636 to 0.959)
Anxiety 8 [6 to 10] 8 [6 to 10] -1.732 0.083 0.977 (0.928 to 0.993)
Sleep 8 [8 to 10] 8 [8 to 10] -1.000 0.317 0.985 (0.950 to 0.995)
General health 8 [7 to 8] 8[7t09] -1.732 0.083 0.910 (0.733t0 0.972)
TOTAL mean 77 (SD 11) mean 77 (SD 12) * mean difference 0 (95%CI -1 to 1) 0.994 (0.980 to 0.998)

Data are median [IQR] except where indicated; Cl, confidence interval; ICC, intraclass coefficient; SD, standard deviation; *t-test as data
normally distributed; p<0.05



Online Table S2 . Reliability: AWESCORES at times A and B for participants in acute exacerbation (n=13)

AWESCORES Wilcoxon Signed Rank Test
Time A Time B ICC (95%CI)
DOMAINS z p
Cough 5[3to 5] 4 [3 to 6] -1.032 0.302 0.859 (0.715 to 0.933)
Sputum 5[3 to 6] 5[3to 6] 0 1.000 0.920 (0.769 to 0.945)
Energy 4 [3to 5] 4 [3to 5] -0.676 0.499 0.883 (0.761 to 0.945)
Exercise 4 [3to 6] 4 [3 to 6] -1.265 0.206 0.957 (0.909 to 0.980)
Appetite 6[4to 7] 6[4to7] -1.148 0.251 0.883 (0.759 to 0.945)
Weight 6 [3 to 8] 6 [3 to 8] -0.577 0.564 0.973 (0.942 to 0.988)
Mood 6 [5 to 8] 6 [5to 7] -1.524 0.128 0.814 (0.633 to 0.911)
Anxiety 7[410 8] 7 [5to 8] -0.941 0.347 0.874 (0.742 to 0.940)
Sleep 5[3to 8] 5[3 to 8] -0.566 0.571 0.918 (0.829 to 0.962)
General health 5[4 to 6] 5 [3 to 6] -1.732 0.083 0.895 (0.783 to 0.951)

TOTAL mean 51 (SD 11) mean 52 (SD 10) * mean difference 1 (95%CI -1 to 1) 0.963 (0.921 to 0.983)




Data are median [IQR] except where indicated; ClI, confidence interval; ICC, intraclass coefficient; SD, standard deviation; *t-test as data
normally distributed; p<0.05
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Online Figure S1. Reliability: Bland Altman plot for total AWESCORES in clinically stable
participants (n=27) within one outpatient visit. Solid line represents mean change in
AWESCORE; dashed line represents the limits of agreement (1.96 x SD of the mean change

in AWESCORE).
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Online Figure S2. Reliability: Bland Altman plot for total AWESCORES in participants with
exacerbation (n=13) over 24 hours. Solid line represents mean change in AWESCORE;

dashed line represents the limits of agreement (1.96 x SD of the mean change in

AWESCORE).



