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Qualitative interviews of patients with COPD
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trial participation and outcome assessments
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Abstract

Background Chronic obstructive pulmonary disease (COPD) and muscle weakness can cause impaired physical
function, significantly impacting patients' health-related quality of life (HRQoL). Loss of muscle strength is usually
assessed through clinical and performance outcome (PerfO) assessments, which consists of tasks performed in

a standardized manner, providing evidence of a patient’s functional ability. However, evidence documenting the
patient experience of COPD and muscle weakness is limited.

Methods This two-stage qualitative study used semi-structured interviews in patients aged 45-80 years with COPD
(post-bronchodilator forced expiratory volume in 1s [FEV,]/forced vital capacity ratio <0.70, and FEV,% predicted

of 30-80%) and muscle weakness. In Stage 1, 30-minute concept elicitation interviews were conducted with
participants recruited across three US sites to explore impacts on physical functioning and activities of daily living. In
Stage 2, interviews were performed with participants exiting a Phase lla trial investigating the efficacy of a selective
androgen receptor modulator (GSK2881078) on leg strength, whereby PerfOs were used to evaluate strength and
physical functioning endpoints. These participants completed either 60-minute in-depth (n=32) or 15-minute
confirmatory (n=35) interviews exploring trial experience, completion of outcome measures, disease experience and
treatment satisfaction.

Results In Stage 1 (n=20), most participants described their muscles as weak (83.3%). Difficulties with walking
(100%) and lifting heavy objects (90%) were reported. In Stage 2, 60-minute interviews, all participants (n=32)
reported a positive trial experience. Most participants reported that the home exercise program was easy to fit into
daily life (77.8%), the PROactive daily diary was easy to complete (100%) and wearable sensors were easy to use

At the time of study.
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(65.6%). However, technical issues were reported (71%), and few participants (19.4%) found physical assessments easy
to complete. Improvements in muscle strength and functional limitations were reported by most participants. The
shorter 15-minute confirmatory interviews (n=35) supported the in-depth interview results.

Conclusion The qualitative interviews generated in-depth evidence of key concepts relevant to patients with COPD
and muscle weakness and support the assessments of patient strength and physical function as outcome measures in

this population in future studies.

Trial number GSK Stage 1: 206869; Stage 2: 200182, NCT03359473; Registered December 2, 2017, https://clinicaltrials.

gov/ct2/show/NCT03359473.

Keywords Chronic obstructive pulmonary disease, Muscle weakness, Qualitative interview, Anabolic treatment, Trial
participation, Patient experience, Performance outcome assessment, Exit interviews

Background

Muscle weakness, or cachexia, due to loss of muscle mass
and strength, is a serious consequence of many chronic
diseases, including chronic obstructive pulmonary dis-
ease (COPD) [1], a progressive respiratory disease char-
acterized by airflow limitation and persistent respiratory
symptoms [2].

In patients with COPD, functional inspiratory muscle
weakness has been associated with worsening of dyspnea,
or breathlessness [3, 4], which can lead to exercise limita-
tion and thus further weakening of the muscles [5]. As
such, muscle weakness can contribute to significant mor-
bidity and early mortality [1, 6, 7] and lead to impaired
physical function and mobility, significantly impacting
patients’ health-related quality of life (HRQoL) [4, 8].

Currently, there are no approved treatments to improve
muscle weakness with chronic conditions such as COPD,
representing a major unmet clinical need. Although
strength/resistance training improves physical function
[9, 10], adjunctive therapies are required to promote
rehabilitation, reduce the rate of physical decline and
improve overall functioning [11-13]. Selective andro-
gen receptor modulators (SARMs) bind to the androgen
receptor and display antagonism in androgenic tissues
[14-17], providing some anabolic effects that may help
treat muscle weakness [18], without the disadvantages
of testosterone, such as an increase in cardiovascular
adverse events [19]. In clinical trials, SARMs have been
shown to selectively increase lean body mass and are
generally well tolerated [20-22].

In clinical trials, strength loss associated with loss of
muscle mass and the associated impacts on physical func-
tioning and HRQoL are best assessed from the patient
perspective using clinical outcome assessments (COAs)
[23]. COAs include patient-reported outcome (PRO)
measures and performance outcome (PerfO) assess-
ments, the latter being standardized tasks performed
by a patient according to instructions administered by
a trained individual such as a healthcare professional,
or completed by the patient independently [23]. PerfOs
can identify objective changes in muscle strength and

functional performance to evaluate treatment benefits.
Historically, PerfOs that have been used to assess func-
tional limitations in COPD and muscle weakness include
the 6-minute walk test (6MWT) [24], endurance and
incremental shuttle walk tests (ESWT, ISWT) [25, 26],
quadricep and handgrip strength tests [27, 28] and dyna-
mometry. PerfOs can have substantial value as measures
when the concepts of interest being evaluated best suit
task performance and using a combination of COAs may
provide a more complete picture of the patient’s experi-
ence of a disease and totality of evidence [29].

A lack of qualitative research documenting the patient
experience of COPD and muscle weakness and its impact
on physical functioning, activities of daily living (ADL)
and HRQoL is evident. However, findings from quanti-
tative studies suggest exercise endurance and tolerance
[24-26], and strength and physical fitness [27, 28, 30-33],
are relevant and important concepts.

The objective of this study was to conduct qualita-
tive research with patients to identify impacts of muscle
weakness associated with COPD on physical function-
ing, ADL, and HRQoL from the patient perspective. In
particular, the current study addresses this lack of quali-
tative evidence using a two-staged approach. First, quali-
tative concept elicitation (CE) interviews were conducted
exploring patients’ conceptualization of muscle weakness
and its impact on physical functioning, ADL and HRQoL.
Second, qualitative in-trial interviews were conducted
with patients participating in a Phase Ila clinical trial
(GSK: 200182; NCT03359473) [34] to explore disease
experience including symptoms and HRQoL impacts,
and any changes observed, treatment satisfaction, and
feedback on outcome assessments.

Methods

Stage 1: CE interviews

Study design

A cross-sectional, qualitative study involving semi-struc-
tured CE telephone interviews was conducted in three
sites across the USA between March and December 2018
with English-speaking patients with COPD and muscle
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weakness. Sampling quotas were employed to ensure
good representation of patients by age, sex, muscle weak-
ness severity, exacerbation history since COPD diagno-
sis, pulmonary rehabilitation use and hospitalizations
within the past year. Ethical approval was provided by a
centralized Independent Review Board in the USA, prior
to conduct of any study-related activities (reference num-
ber: ADE1-18-360). All participants provided written
informed consent.

Participant inclusion and exclusion criteria

All participants were required to be 45-80 years of age
with clinician-confirmed COPD diagnosis (post-bron-
chodilator forced expiratory volume in 1 s [FEV,]/forced
vital capacity ratio<0.70, and FEV,% predicted of
30-80%) and clinician-confirmed diagnosis of muscle
weakness associated with COPD. Further details of the
eligibility criteria, and details of the recruitment and
interview procedures are included in the Supplementary
Materials.

Stage 2: exit interviews

Study design

Qualitative exit interviews were conducted upon com-
pletion of the efficacy portion of a Phase Ila random-
ized, placebo-controlled, double-blind, parallel group
study (GSK: 200182; NCT03359473), which evaluated
the effects of the SARM GSK2881078 on leg strength in
patients with COPD and muscle weakness in the USA,
UK and Germany [34].

The 200182 trial design has been reported previously
[34]. Postmenopausal women and men with COPD
50-75 years of age were enrolled if they met eligibility
criteria, described in detail elsewhere. Participants were
randomized 1:1 to either GSK2881078 (women: 1 mg;
men: 2 mg) or matching placebo, orally once daily for 13
weeks, alongside a standardized home exercise program,
Respercise, developed by GSK, based on the SPACE reha-
bilitation program from the University of Leicester, UK
[35], and delivered via a smartphone app [34].

Trial outcome assessments
Details of the 200182 trial assessments can be found in
the Supplementary Materials, Supplementary Fig. 1 and
Supplementary Table 1, and have been described previ-
ously [34]. Briefly, for the 13-week home exercise pro-
gram participants used the Respercise app. An additional
daily physical activity goal was set according to partici-
pants’ baseline and daily performance, based on input
of daily step counts via a wrist-worn activity tracker
(Vivofit).

Participants’ physical activity was rated and measured
using the daily PROactive Physical Activity in COPD
instrument (D-PPAC) [31, 32], a hybrid tool comprising a
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daily questionnaire and measured outputs from a triaxial
physical activity monitor (GT9X) with the device worn
on the waist for 7 days at four time points (screening,
baseline [Day —9], Day 56 and Day 80).

Participants also performed physical assessments dur-
ing site visits, including the ISWT [26] and the ESWT
[25, 36, 37]. In addition, spirometry was performed
according to ATS/ERS guidelines [38]. Inspiratory mus-
cle strength was also assessed by measuring the maximal
sniff nasal inspiratory pressure (SnIP) [39]. Lean body
mass was assessed using a dual-energy x-ray absorptiom-
etry (DXA) scan.

Exit interview procedures

All patients who completed the final study visit of the
efficacy phase of the 200182 trial, were eligible for par-
ticipation in an exit interview (at Visit 9, 42 days post last
dose; Fig. 1) [34] between August 2018 and November
2019. A single informed consent form was used to con-
sent patients to participate in both the clinical trial and
exit interviews. Verbal consent was additionally obtained
prior to the interview.

An overview of the exit interview study methodol-
ogy is detailed in Fig. 1. In accordance with guidance for
establishing conceptual saturation in qualitative samples,
which suggests that 99% of concepts are likely to be elic-
ited after 25 interviews [40] and consideration of the
heterogeneity of the participant population, full-length,
in-depth 60-minute interviews were conducted with the
first 32 participants who completed the efficacy phase
of the study (in the USA and Germany). All remaining
participants who subsequently completed the study (35
participants in the USA, UK and Germany) participated
in a shorter, confirmatory, 15-minute interview in which
the relevance of concepts identified within the in-depth
interviews was explored.

A semi-structured interview guide was developed to
guide discussion and ensure topics of interest were cov-
ered during the 60-minute interviews. The interview
guide contained open-ended CE questions designed to
elicit feedback on the following key areas: clinical trial
experience including the enrollment process, trial pro-
cedures and information received; trial outcome assess-
ments completed (i.e., home exercise program, wearable
sensors [Vivofit and GT9X], PROactive daily diary [the
D-PPAC] [28, 29] and physical assessments [ISWT [24],
ESWT [23, 34, 35], SnIP [35] and DXA]); disease experi-
ence, including symptom presentation, functional ability
and impacts experienced by participants before the trial,
whether these concepts changed during the trial and how
meaningful these changes were; and treatment satisfac-
tion, including changes in disease characteristics, and
satisfaction with medication received.
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Fig. 1 Exit interview study methodology

All interviews were blinded and conducted by expe-
rienced qualitative interviewers in the native language
of the respective country. All interviews were audio
recorded, but only 60-minute interview recordings were
transcribed verbatim, with findings from 15-minute
interviews documented via an interviewer-completed
checklist. Interviews conducted in German were tran-
scribed and translated into US English by an accredited
translation agency for analysis.

Stage 1 and 2 qualitative analysis

Participant demographic and clinical characteristics
were summarized using descriptive statistics. Qualita-
tive analyses were conducted using ATLAS.ti version
7 (ATLAS.ti Scientific Software Development GmbH,
Berlin, Germany).

Qualitative analysis of all interview transcripts was
conducted using thematic analysis methods [41]. All
interviews were analyzed iteratively as they were con-
ducted. The coding process was blinded and the first two
coded interview transcripts for each stage were reviewed
by the same research team to confirm the suitability of
the coding structure and ensure consistent application
and grouping of codes across transcripts. Following the
review and coding of all qualitative data, all coded data,
themes and supporting quotes were extracted from
ATLAS.ti into an Excel spreadsheet to support further
analysis and filtering of data for reporting purposes.

| g verbatim anonymized | of core (n=32) exit

Conduct of
confirmatory
15-minute telephone
interviews (n=48)
in USA, UK and
Germany using
open-ended
questions and
a checklist to
document participant
responses. Analysis
was conducted

Final results
report and
updated slide
deck incorporating
both full length
(core results)
and confirmatory
interviews
(supportive results)

Interim presentation

interview results

using frequency
counts per concept

In Stage 2, descriptive statistics were performed on
data collected from 15-minute interviews, to exam-
ine whether findings were consistent with those from
60-minute interviews. No formal qualitative analysis was
conducted for 15-minute interviews as the aim for these
was to confirm concepts reported in the initial 60-min-
ute in-depth interviews. Frequency counts were therefore
reported.

Results

Stage 1: CE interviews

Demographic and clinical characteristics

Twenty participants participated in the CE interviews.
The sample included more females (n=12; 60.0%), with
a mean (standard deviation [SD]) age of 64.2 (9.5) years;
range 48-79 years. Mean (SD) months since COPD and
muscle weakness diagnosis was 45.1 (27.6) and 22.9
(15.4) months, respectively (Table 1).

Mean FEV;% predicted was 50.1% and most partici-
pants had experienced one (n=9; 45.0%) or no (n=6;
30.0%) exacerbation since their COPD diagnosis. Most
participants had clinician-reported mild (n=8; 40.0%) or
moderate (7=9; 45.0%) muscle weakness associated with
COPD (Table 1).

CE interviews
Denominator values differed between topics, depend-
ing on what patients discussed in the interviews. Most
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Table 1 Baseline demographic and clinical characteristics in the
concept elicitation interviews of Stage 1

Total

(N=20)
Age (years), mean (SD) 64.2 (9.5)
Female, n (%) 12 (60.0)
Race, n (%)

White/Caucasian 10 (50.0)

Black African or Caribbean 10 (50.0)
Clinical characteristics
Time since COPD diagnosis (months), mean (SD) 451 (27.6)
Time since muscle weakness diagnosis (months), 229 (154)
mean (SD)

Baseline predicted FEV,(%), mean (SD) 50.1(11.2)
Predicted FEV,, n (%)

20-29% 1(5)

30-39% 2(10)

40-49% 4(20)

50-59% 10 (50)

60-69% 2(10)

70-80% 1(5)

BMI (kg/m?), mean (SD) 266 (3.6)
COPD exacerbations since diagnosis, n (%)

0 6 (30.0)

1 9 (45.0)

2 3(15.0)

3 2(10.0)
Patients hospitalized in the past 12 months, n (%)

0 15 (75.0)

1 3(15.0)

2 2(10.0)
CAT score, mean (SD) 20.3 (6.9)
Current treatments for COPD, n (%)

ICS 19 (95.0)

LABA 20 (100.0)

LAMA 11 (55.0)
Severity of muscle weakness condition, n (%)

Mild 8(40.0)

Moderate 9 (45.0)

Severe 3(15.0)

BMI, body mass index; CAT, COPD Assessment Test; COPD, chronic obstructive
pulmonary disease; FEV,, forced expiratory volume in 1 s; ICS, inhaled
corticosteroids; LABA, long-acting ,-agonist; LAMA, long-acting muscarinic
antagonist; SD, standard deviation

participants described their muscles as ‘weak’ (n=15/18;
83.3%). Additionally, most participants reported changes
to their muscle strength over time following diagnosis
of COPD (n=19/20; 95.0%), with 8 (42.1%) participants
describing their muscles as becoming weaker (“I end up
feeling more weaker and I get the cramps”), 6 (31.6%) as
becoming worse, 2 (10.5%) as sore and 3 (15.8%) as no
change. Only 1 (5.3%) participant reported their mus-
cles becoming stronger (“They’re probably getting a little
stronger now...I've been moving a lot more... [before their
diagnosis] [I] had many problems getting winded once I
were to pick something up. But now I seem to be getting a
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lot better”). One participant used two descriptors so the
total number of responses exceeded 19.

Participants reported difficulties performing physical
movements due to COPD and muscle weakness, with
walking difficulties (n=20/20; 100%), lifting or carrying
heavy objects (n=18/20; 90.0%; “I am unable to lift as
much as I could before”), and climbing stairs (n=17/20;
85.0%) most commonly mentioned. A similar propor-
tion of participants attributed their walking difficulties
to either respiratory symptoms of COPD alone (n=5/12;
42.0%) or both respiratory symptoms and muscle weak-
ness associated with COPD (z=5/12; 42.0%).

The most common ADL impacted were housework
(n=17/20; 85.0%), exercise (“Unfortunately I cannot run.
Running is out of the question. I'm getting to the point
where I can’t walk a long distance and that’s what scares
me”) and personal care (both n=14/20; 70.0%). Many
participants described a change over time in their moti-
vation to complete ADL and having to push themselves
more (n=13/17; 77.0%; “I would really have to push
myself to do most any activity myself”). Some participants
also noted difficulties with leaving the house (n=6/16;
37.5%).

Impacts on HRQoL reported by participants (n=20/20;
100%) affected social life (#=16/20; 80.0%), includ-
ing meeting with friends (n=6/16; 37.5%) (“I used to
go walking a lot with my girlfriends and I can’t do that
any longer”), going out with family (n=2/16; 12.5%)
and going dancing (n=2/16; 12.5%). HRQoL impacts of
muscle weakness were also reported to negatively affect
emotional functioning (n=11/20; 55.0%), relationships
(n=10/20; 50%) and work (n=8/20; 40.0%). For example,
participants reported not being able to do things with
friends and family (n=4), relying heavily on partners
(n=2; “It’s just that, you know, it bothers me that my wife
has to do everything now”), avoiding making relation-
ships/pushing people away (1=2), seeing less of their
family (n=1) and their friends not understanding their
condition (n=1). Work was also impacted by participants
not being able to stand for a long time (n=2), experienc-
ing muscle cramps from sitting for too long (n=2; “I can’t
sit a long period of time because that bothers me. That
makes me stiff and numb and the muscles act’), strug-
gling to lift objects (n=1), being unable to walk far (n=1)
and not being able to perform well (n=1).

Stage 2: exit interviews

Demographic and clinical characteristics

Sample attrition for the 200182 study has been reported
previously [34]. In total, 97 participants were random-
ized into the 200182 study and overall, 76 completed all
required study visits; however, 9 participants refused to
participate in an exit interview. The remaining 67 partici-
pants took part in an exit interview. The target sample of
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32 in-depth 60-minute interviews was achieved, while 35
further participants took part in the 15-minute confirma-
tory interviews. Participant demographics and clinical
characteristics were similar between the overall trial pop-
ulation and those who participated in the 60-minute exit
interviews (n=32; Table 2; Supplementary Materials).

Exit interviews

200182 trial experience

Most participants of the 60-minute (12=32/32; 100%) or
15-minute interviews (n=34/35; 97.1%) reported a posi-
tive trial experience, most commonly related to the level
of information, support and communication provided
by site staff (“..the staff is, is really fabulous...they’re very
informative, make sure that I totally understand every-
thing”). All participants in the 60-minute interviews
(n=32/32; 100%) reported that the enrollment process
was clear and they understood what was involved in
the trial prior to consent. Additionally, all participants
asked (n=25/25; 100%) reported positive perceptions of
the trial duration and would participate in future trials.
Findings were supported by the 15-minute interviews,
with only 1 (1/35 [2.9%]) and 2 (2/21 [9.5%]) participants

Table 2 Baseline demographics and clinical characteristics of
the 200182 trial population and the exit interview population

Demographics Total Total exit 60-min- 15-min-
clini- interview utein- utein-
cal trial (N=67) terview terview
(N=96) (n=32) (n=35)

Age (years), mean (SD)  65.1(7.1) 65.1(7.2) 646(8.2) 655

(6.5)

Female, n (%) 47 (49.0)  36(53.7) 14 (43.8) 22(62.9)

Race n (%)

White/Caucasian/ 91(94.8) 64(955) 29(906) 35

European 7(5.2) 3 (4.5) 3(94) (100.0)

African American/

African

Country, n (%)

USA 51(53.1) 39(582) 24(750) 15(429)
Germany 33(125)  19(284) 7(188) 13(37.1)
UK 12(125)  9(134) 2(6.3) 7(20.0)

Clinical characteristics

Baseline predicted 488(10.8) 50.3(10.7) 523 484

FEV,(%), mean (SD) (11.3) 9.8)

BMI (kg/mz), mean (SD) 250(4.2) 252(42) 24339 26.1

(3.9

CAT score, mean (SD) 184 (6.5) 186(66) 186(64) 186

6.9)

Trial treatment arm,

n (%)

Treatment 49(510) 35(522) 17(53.1) 18(514)
Placebo 47 (490) 32(478) 15(469) 17(486)

BMI, body mass index; CAT, COPD Assessment Test; COPD, chronic obstructive
pulmonary disease; FEV,, forced expiratory volume in 1 s; ICS, inhaled
corticosteroids; LABA, long-acting B,-agonist; LAMA, long-acting muscarinic
antagonist; SD, standard deviation
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stating that the trial duration was too long, or they would
not participate in future trials, respectively.

Fewer participants reported negative aspects of their
trial experience (1=16/67; 23.9%). In the 60-minute
interviews, 2 participants reported disliking the DXA
body scan procedures (1=2/32; 6.3%), 1 participant dis-
liked giving blood samples, and another felt that the SnIP
instructions were unclear (n=1/32; 3.1% each). Partici-
pants in the 15-minute interviews also reported negative
aspects of the trial experience (n=12/35; 34.3%), most
commonly experiencing side effects and participating in
the home exercise program (both n=3/35; 8.6%).

200182 trial outcome assessments

Participants described their experiences of completing
the trial outcome assessments, including the home exer-
cise program, wearable sensors, PROactive daily diary
and the physical assessments completed at site visits
(Fig. 2 and Supplementary Table 3).

Home exercise program

All participants who discussed the home exercise pro-
gram (n=31/32; 96.9%) in 60-minute interviews pro-
vided positive feedback, with 6 participants reporting
feeling stronger as a result. Most participants reported
that home exercise was easy to fit into their daily life
(n=14/18; 77.8%; “...they weren’t hard to do at all and
it didn’t take but a few minutes at night before I go to
bed”) and self-reported adherence to the home exercise
program was high (n=17/27; 63.0%). However, 7 par-
ticipants reported disliking certain aspects, with walking
exercises the most commonly cited (n=3/7; 42.8%; “The
exercises were simply tedious...1I did the exercises, but they
were boring”). Additionally, most participants (n=19/24;
79.2%) reported ‘pushing themselves’ to complete the
program, particularly at the start of the trial (n=8/24;
33.3%), although motivation improved with a regular
routine.

In 15-minute interviews, most participants (n=31/35;
88.6%) also reported that the home exercise program was
easy to complete and fit into their daily life. Four par-
ticipants reported that the program was difficult to com-
plete, all of whom were between 70 and 76 years of age.

Wearable sensors

Participants in both interview groups reported mixed
feedback on the wrist and waist wearable sensors.
Most participants asked in 60- and 15-minute inter-
views described the sensors as easy to use (n=21/32,
65.6%; n=28/34, 82.4%, respectively), with no confusion
using two different wearable sensors (n=30/31, 96.8%;
n=32/34, 94.1%, respectively). In addition, self-reported
adherence to wearing the sensors was reported to be
good in 60-minute interviews with most participants
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(n=27/31, 87.1%; n=22/29, 75.9%) wearing the wrist
and waist sensors, respectively, at all times during the
required trial period (*"..I did not take it off except to take
a shower”).

However, a range of technical issues were reported dur-
ing 60-minute interviews, the most common being that
the waist tracker did not feel securely attached to the belt
provided (n=11/31; 35.5%), resulting in participants feel-
ing concerned or worried that they would lose the sensor
during the trial (“IThere was no way to secure it without,
uh, without putting it in my pocket”). Similarly, in 15-min-
ute interviews, 16/35 (45.7%) participants reported expe-
riencing technical difficulties, including the waist sensor
falling off (n=>5/35; 14.3%), and the wrist sensor not accu-
rately recording steps (n=3/35; 8.6%).

PROactive daily diary

All participants in the 60-minute interviews (n=32/32;
100%) and most participants in the 15-minute interviews
(n=33/35; 94.3%) reported that the PROactive daily
diary was easy to complete. Most participants (1=26/32;
81.3%) in the 60-minute interviews reported that PROac-
tive diary items were relevant to their disease experience
(“I think they were the relevant questions which should
be asked to gain a picture of my condition”), whereas in
the 15-minute interviews more participants (n=11/34;
32.4%) reported that some PROactive daily diary items
were not relevant. Reasons for lack of relevance included
some items not being suitable for participants who had
none or mild physical limitations or that items were too
general in scope.

Physical assessments

Participants in both interview groups provided mixed
feedback about the physical assessments completed
during trial visits. Fewer participants in the 60-min-
ute interviews (n=6/31; 19.4%) reported that the physi-
cal assessments were easy to complete compared with
those in the 15-minute interviews (n=26/33; 78.8%).
Some tests were described as challenging and/or diffi-
cult to complete by participants (n=16/24; 66.7%) in the
60-minute and 15-minute (#=7/33; 21.2%) interviews.
Assessments most commonly reported to be challenging
in both the 60- and 15-minute interviews included the leg
press (n=14/24, 58.3%; n=21/33, 63.6%, respectively) and
walking test (n=5/24, 20.8%; n=6/33, 18.2%, respectively;
“Only thing I hated was the leg press... It was really hard
to do”).

Disease experience

Similar symptoms at the start of the trial were reported
by participants across both interview groups, the most
frequent being muscle weakness (1=63/67; 94.0%),
breathlessness (n=55/67; 82.1%) and fatigue/tiredness
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(n=37/67; 55.2%; Fig. 3A). A summary of the symptoms
reported by participants in 60-minute interviews is pro-
vided in Supplementary Table 3.

Most participants in both interview groups reported
that during the trial they had experienced increased mus-
cle strength (n=43/51; 84.3%; “I felt as though it allowed
me to increase my arm strength and my leg strength”),
reduced breathlessness (n=30/55; 54.5%) and less
fatigue/tiredness (n=22/37; 59.5%) than before the start
of the trial (Fig. 4A).

Similar functional limitations were reported by par-
ticipants in the 60- and 15-minute interviews. Partici-
pants most commonly reported limitations with walking
(n=52/67; 77.6%), climbing stairs (n=49/67; 72.1%) and
lifting heavy objects (n=49/67; 73.1%; Fig. 3B), many of
whom reported an improvement in these limitations at
the end of the trial (walking: n=38/52; 73.1%; climbing
stairs: n=28/49; 57.1%; lifting heavy objects: n=24/49;
57.1%; Fig. 4B).

Trial satisfaction
Regardless of treatment arm, most participants reported
feeling ‘very satisfied’ or ‘satisfied’ (n=52/67; 77.6%)
with changes to their symptoms during the trial. Partici-
pants most commonly reported feeling satisfied due to
improved breathing (n=7/67; 10.4%), increased overall
strength (n=5/67; 7.5%), more energy (n=4/67; 6.0%) and
increased leg strength (n=3/67; 4.5%). Eleven (16.4%)
participants reported feeling neither satisfied nor dissat-
isfied, three (4.5%) were dissatisfied and one (1.5%) very
dissatisfied with the trial experience, but participants
generally did not give a rationale for these responses.
Most participants across both treatment arms reported
feeling ‘very satisfied’ or ‘satisfied’ (n=48/66; 72.7%) with
changes to their strength or physical ability during the
trial. The most commonly reported reasons for this were
increased general strength (n=6/48; 12.5%), increased leg
strength (n=5/48; 10.4%), and increased arm strength
(n=5/48; 10.4%).

Discussion
Muscle weakness is a common and debilitating phe-
nomenon among patients with COPD. While research
has sought to determine the molecular and biological
pathways of skeletal muscle dysfunction in COPD [42],
understanding of the direct patient experience and asso-
ciated consequences (as captured via qualitative research
methods) is limited. However, such information is critical
to determine key concepts of interest and support mea-
surement strategies for evaluating the efficacy of both
pharmacological and non-pharmacological interventions
(e.g., exercise training) in clinical studies.

Open-ended qualitative interviews conducted as part
of Stage 1 CE interviews of this study provided detailed
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insights on the patient experience of living with COPD
and muscle weakness. Consistent with published litera-
ture, exercise performance, strength, exercise tolerance
and exercise capacity were identified as key concepts of
COPD and muscle weakness impacting participants’
lives [43—-46]. During the Stage 2 exit interviews, par-
ticipants described qualitative improvements in their
symptoms and functional limitations beyond those cap-
tured by COAs. Muscle weakness was the symptom most
frequently reported at the start of the trial and was also
reported to have improved most frequently by the end
of the trial, supporting muscle strength as a meaningful
aspect of patients’ daily lives. These Stage 1 and 2 find-
ings provide initial evidence that the use of PerfOs such
as the 6MW T [24], shuttle walk tests [25, 26], and hand
grip and lower limb strength tests [27, 28], and assess-
ments of physical activity such as the GT9X and PROac-
tive daily diary may be appropriate for the assessment of
strength and exercise performance, tolerance and capac-
ity as part of a COA measurement strategy for clinical
development programs in this population.

However, it is important that evidence is generated
to establish the content validity of PerfOs. The US FDA
Patient-Focused Drug development Guidance provide

clear instructions on how content validity of PRO mea-
sures can be established, and broadly similar consider-
ations can be applied to PerfOs [47]. More recently, an
ISPOR Task Force on the selection, development and
modification of PerfOs has provided detailed recom-
mendations regarding evidence generation requirements
for PerfOs to be fit-for-purpose in a specific context;
debriefing of task performance of PerfO assessments can
provide valuable insights regarding patient understand-
ing of the relationship between the task and the mean-
ingful aspect of health being measured [29]. Additionally,
ecological validity is beneficial to assess the suitability of
PerfO assessments for real-world functioning; however,
the relevance of ecological validity is greater for those
measures that have an indirect relationship to the aspect
of health being investigated and should not be seen as a
suitable replacement for qualitative data [29]. The Stage
2 exit interviews in this study provided an opportunity
to explore the feasibility of and feedback on PerfOs com-
pleted by participants in the clinical trial. Overall, partici-
pants found each of the PerfOs easy to operate. Feedback
on the home exercise program and PROactive daily diary
were mostly positive, indicating that these trial outcome
measures are feasible for assessing concepts identified as
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relevant to muscle weakness in Stage 1. While feedback
was more mixed on the physical assessments, as partici-
pants reported difficulties completing the leg press and
walking test, this also supports the relevance of these
outcome measures for assessing concepts impacted by
muscle weakness. Similarly, mixed feedback was also
provided on the wearable sensors due to technical issues,
highlighting the importance of using sensor technology
that is fit-for-purpose to support trial endpoints. The use
of wearables in clinical trials is rapidly increasing as they
can offer huge value to outcomes by providing objective
real-time data and allowing for smaller samples, shorter
trials and improved clinical data. However, it is impera-
tive that wearables demonstrate key components of veri-
fication, analytical validation and clinical validation; each
component should demonstrate accuracy, reliability,
precision and consistency over time and across different
environmental conditions [48]. Wearable sensors also
need to be easy and appropriate for participants to wear
and reliably collect sensor data [48]; findings from these
interviews highlight improvements that can be made to
the wearable sensors ahead of use in future studies to
support their clinical validation.

The Stage 2 exit interviews also provided the first
opportunity to explore participants’ disease experi-
ence of a new treatment beyond COAs and biomarker

assessments. The conduct of exit interviews within
the context of a clinical trial is still a relatively new and
evolving methodology but is growing in popularity as
its potential value is being realized by key stakeholders,
including regulators [47]. The methodology is increas-
ingly being used as an additional way of capturing par-
ticipant experiences and obtaining in-depth feedback on
disease symptom changes, HRQoL impacts, evaluation of
treatment benefit-risk and perspectives on clinical trial
procedures and participation [49-55]. Such findings can
inform trial designs, the refinement and/or interpreta-
tion of COAs for use in future trials and provide supple-
mentary evidence to regulatory agencies to demonstrate
treatment benefit [52, 55].

In addition to improvements in muscle weakness, par-
ticipants in the treatment arm also described improve-
ments in breathlessness and fatigue/tiredness during
the trial; however, these improvements were reported in
a slightly greater proportion of participants in the pla-
cebo arm (data not shown). It was not possible in this
trial to ascertain whether there was a true treatment dif-
ference in changes in the symptom experience reported
across both treatment arms. This could be because all
trial participants completed the home exercise pro-
gram as standard of care during the trial. However, these
improvements in breathlessness and fatigue highlight the
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importance of strengthening muscles in patients with
COPD, either through pharmacological or non-pharma-
cological methods, in order to improve symptoms that
have a detrimental impact on patients’ quality of life.

Most participants across both the treatment and pla-
cebo arms reported being ‘very satisfied’ or ‘satisfied’
with the changes they experienced in symptoms and
functional abilities, supporting the participant percep-
tion of the treatment efficacy of GSK2881078 in terms of
improvements in symptoms and functional limitations in
conjunction with standard of care exercise and provid-
ing supplementary evidence regarding treatment benefit.
Overall, participant experiences of the 200182 trial were
largely positive, indicating the design to be feasible, not
overly burdensome to participants and of sufficient dura-
tion to capture changes and variability in participants’
experiences.

The large number of exit interviews conducted in
Stage 2 (n=67) is considered a strength of the study. The
60-minute interviews provided a means of gaining in-
depth insights from patients, while the novel use of in-
depth and confirmatory shorter qualitative interviews
afforded the opportunity to explore participant experi-
ences of the whole clinical trial sample in a feasible and
pragmatic manner. The comparable findings across both
interview groups indicate that conceptual saturation was
achieved, supporting the adequacy of the sample size.
Additionally, the demographic and clinical characteristics
of the 60-minute exit interview sample were broadly sim-
ilar to the total clinical trial sample [34], suggesting that
results of these interviews are likely representative of the
experience of the total trial sample, excluding early with-
drawers. However, it is important to acknowledge study
limitations in the interpretation of the results. The study
only enrolled participants with COPD and muscle weak-
ness and as such, may not be generalizable to participants
with other chronic diseases with muscle weakness. While
the findings provide some preliminary evidence for the
content validity of the outcome measures used during
the Phase Ila study, as participants were not formally
debriefed on these measures further testing is required to
ensure that all items are relevant for the target popula-
tion. Additionally, the length of the 15-minute interviews
meant that it was only possible to explore topics with
relatively limited depth, meaning that some concepts
were explored more fully than others. Additional insights
may have been elicited if the 15-minute interviews were
longer in duration, and if participants who withdrew
from the study prior to completion were also included to
investigate whether or not withdrawal was related to any
of the study procedures. However, for this study it was
not considered feasible to conduct in-depth interviews
with the whole clinical trial sample so in-depth inter-
views supported by shorter confirmatory interviews were

Page 11 of 14

considered a realistic solution. Furthermore, it is possible
that some participants in the US may have been native
Spanish speakers whose English-language skills may have
directly or indirectly resulted in them being excluded
from participating in this study.

Conclusion

The findings from the CE interviews identified key con-
cepts relevant to patients experiencing muscle weakness
associated with COPD. The exit interviews also pro-
vided support for the 200182 trial design, the relevance
of the assessments to the patient experience, and pro-
vide preliminary content validity evidence for the PerfOs
implemented. While further research is required to fully
confirm the validity of the assessment measures for this
patient population, the evidence generated through these
interviews supports the assessment of muscle weak-
ness through PerfOs as being important to the patient
experience.

Abbreviations

1-RM One repetition maximum

6MWT 6-minute walk test

ADL Activities of daily living

BMI Body mass index

CAT COPD Assessment Test

CE Concept elicitation

COAs Clinical outcome assessments

COPD Chronic obstructive pulmonary disease
D-PPAC  Daily PROactive Physical Activity in COPD
DXA Dual-energy x-ray absorptiometry
ESWT Endurance shuttle walking test

FEV, Forced expiratory volumein 1s

FVC Forced vital capacity

HRQoL  Health-related quality of life

ICS Inhaled corticosteroids

IEC Independent Ethics Committees

IRB Institutional Review Boards

ISWT Incremental shuttle walk test

LABA Long-acting 3,-agonist

LAMA Long-acting muscarinic antagonist
PerfO Performance outcome

PGIC Patient Global Impression of Change
PGRS Patient Global Rating of Severity

PRO Patient-reported outcome

SARM Selective androgen receptor modulator
SD Standard deviation

SGRQ St George’s Respiratory Questionnaire
SnlP Sniff nasal inspiratory pressure

SPPB Short Physical Performance Battery

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/541687-024-00712-0.

Supplementary Material 1

Supplementary Material 2

Acknowledgements

This study was sponsored and funded by GSK (Stage 1: GSK 206869; Stage
2: GSK 200182, NCT03359473). GSK was involved at all stages of the study,
including study design, data collection, analysis and interpretation, and


https://doi.org/10.1186/s41687-024-00712-0
https://doi.org/10.1186/s41687-024-00712-0

Tabberer et al. Journal of Patient-Reported Outcomes (2024) 8:45

preparation of the report. Editorial support in the form of preparation of the
first draft based on input from all authors, and collation and incorporation of
author feedback to develop subsequent drafts was provided by Alexandra
Berry, PhD, of Fishawack Indicia Ltd, UK, part of Avalere Health, and was
funded by GSK. Vivofit is owned by Garmin Ltd, Kansas City, USA; GT9X is
owned by Actigraph LLC, Pensacola, USA.

Author contributions

The authors meet criteria for authorship as recommended by the International
Committee of Medical Journal Editors, take responsibility for the integrity

of the work as a whole, contributed to the writing and reviewing of the
manuscript, and have given final approval for the version to be published. Al
authors take complete responsibility for the integrity of the data and accuracy
of the data analysis.

Stage 1: NW, RG and ST were involved in the conception/design of the

study, acquisition, and analysis/interpretation of data. LN was involved in the
conception/design of the study. MT, CA, and DN were involved in interpreting
the data.

Stage 2: MT, CA, DN, ST and AG were involved in the conception/design

of the study and analysis/interpretation of data. AM-S was involved in
acquisition and analysis/interpretation of data. NW and RG were involved in
the conception/design of the study, acquisition and analysis/interpretation of
data.

Funding
GSK (GSK Stage 1: 206869; Stage 2: 200182, NCT03359473).

Data availability

Stage 2: Upon publication, anonymized individual participant data and
study documents can be requested for further research from https://www.
gsk-studyregister.com/en/ The study protocol is available on https://www.
gsk-studyregister.com/en/trial-details/?id=200182.

Declarations

Ethics approval and consent to participate

Stage 1: Concept elicitation interviews, ethical approval was obtained from
the Copernicus Independent Review Board and the study was conducted in
accordance with the Declaration of Helsinki. When required, ethics approval
was also obtained from sites.

Stage 2: The protocol was approved by all relevant Institutional Review Boards
(IRBs)/Independent Ethics Committees (IECs), and the study was registered

at ClinicalTrials.gov (NCT03359473). The study was conducted in accordance
with Good Clinical Practice and all applicable regulatory requirements, as well
as the guiding principles of the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests

CA and LN are employees of and hold stocks in GSK. MT and DN were
employees of GSK at the time of the study. MT holds stocks in GSK. NW, AG,
AM-S and ST are employees of Adelphi Values. RG was an employee of Adelphi
Values at the time of the study. Adelphi Values received funding from GSK to
conduct this study but not payment for manuscript development.

Author details

1GSK, Brentford, Middlesex, UK

2PCO, Adelphi Values Ltd, Bollington, Cheshire, UK

3GSK R&D, Stevenage, Hertfordshire, UK

4GSK R&D, 1250 S Collegeville Road, 19426 Collegeville, PA, USA

Received: 16 March 2023 / Accepted: 10 March 2024
Published online: 20 April 2024

References

1. Attaway AH, Welch N, Hatipoglu U, Zein JG, Dasarathy S (2021) Muscle
loss contributes to higher morbidity and mortality in COPD: an analysis of
national trends. Respirology 26:62-71. https://doi.org/10.1111/resp.13877

20.

Page 12 of 14

Global Initiative for Chronic Obstructive Lung Disease (2020) Global strategy
for the diagnosis, management and prevention of chronic obstructive
pulmonary disease. https://goldcopd.org/wp-content/uploads/2020/11/
GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf. Accessed 16 April 2021

Langer D, Ciavaglia C, Faisal A, Webb KA, Neder JA, Gosselink R, Dacha S,
Topalovic M, Ivanova A, O'Donnell DE (2018) Inspiratory muscle training
reduces diaphragm activation and dyspnea during exercise in COPD. J Appl
Physiol 125:381-392. https://doi.org/10.1152/japplphysiol.01078.2017

Jolley CJ, Moxham J (2009) A physiological model of patient-reported breath-
lessness during daily activities in COPD. Eur Respir Rev 18:66-79. https://doi.
org/10.1183/09059180.00000809

Vézquez-Gandullo E, Hidalgo-Molina A, Montoro-Ballesteros F, Morales-
Gonzélez M, Mufoz-Ramfrez |, Arnedillo-Mufioz A (2022) Inspiratory Muscle
Training in patients with chronic obstructive pulmonary disease (COPD) as
part of a respiratory Rehabilitation Program implementation of mechanical
devices: a systematic review. Int J Environ Res Public Health 19. https://dol.
0rg/10.3390/ijerph 19095564

Von Haehling S, Anker SD (2010) Cachexia as a major underestimated and
unmet medical need: facts and numbers. J Cachexia Sarcopenia Muscle
1:1-5. https://doi.org/10.1007/513539-010-0002-6

Von Haehling S, Anker SD (2014) Prevalence, incidence and clinical impact of
cachexia: facts and numbers—update 2014. J Cachexia Sarcopenia Muscle
5:261-263

Watz H, Waschki B, Meyer T, Magnussen H (2009) Physical activity in patients with
COPD. Eur Respir J 33:262-272. https://doi.org/10.1183/09031936.00024608

Liu CJ, Latham NK (2009) Progressive resistance strength training for improv-
ing physical function in older adults. Cochrane Database Syst Rev. https://doi.
0rg/10.1002/14651858.CD002759.pub2

Saeterbakken AH, Bardstu HB, Brudeseth A, Andersen V (2018) Effects of
Strength Training on muscle properties, physical function, and physical activ-
ity among Frail Older people: a pilot study. J Aging Res 8916274. https://doi.
0rg/10.1155/2018/8916274

van de Bool C, Rutten EPA, van Helvoort A, Franssen FME, Wouters EFM,
Schols A (2017) A randomized clinical trial investigating the efficacy of
targeted nutrition as adjunct to exercise training in COPD. J Cachexia Sarco-
penia Muscle 8:748-758. https://doi.org/10.1002/jcsm.12219

Maddocks M, Nolan CM, Man WD, Polkey MI, Hart N, Gao W, Rafferty GF, Mox-
ham J, Higginson 1J (2016) Neuromuscular electrical stimulation to improve
exercise capacity in patients with severe COPD: a randomised double-blind,
placebo-controlled trial. Lancet Respir Med 4:27-36. https://doi.org/10.1016/
5$2213-2600(15)00503-2

Vogiatzis | (2011) Strategies of muscle training in very severe COPD patients.
Eur Respir J 38:971-975. https://doi.org/10.1183/09031936.00075011

Bhasin S, Jasuja R (2009) Selective androgen receptor modulators as function
promoting therapies. Curr Opin Clin Nutr Metab Care 12:232-240. https://doi.
0rg/10.1097/MCO.0b013e32832a3d79

Negro-Vilar A (1999) Selective androgen receptor modulators (SARMs): a
novel approach to androgen therapy for the new millennium. J Clin Endocri-
nol Metab 84:3459-3462. https://doi.org/10.1210/jcem.84.10.6122

Cadilla R, Turnbull P (2006) Selective androgen receptor modulators in drug
discovery: medicinal chemistry and therapeutic potential. Curr Top Med
Chem 6:245-270. https://doi.org/10.2174/156802606776173456

Schmidt A, Kimmel DB, Bai C, Scafonas A, Rutledge S, Vogel RL, McElwee-
Witmer S, Chen F, Nantermet PV, Kasparcova V, Leu C-T, Zhang H-Z, Duggan
ME, Gentile MA, Hodor P, Pennypacker B, Masarachia P, Opas EE, Adamski

SA, Cusick TE, Wang J, Mitchell HJ, Kim Y, Prueksaritanont T, Perkins JJ,
Meissner RS, Hartman GD, Freedman LP, Harada S-i, Ray WJ (2010) Discovery
of the selective androgen receptor modulator MK-0773 using a rational
development strategy based on differential transcriptional requirements

for androgenic anabolism versus reproductive physiology. J Biol Chem
285:17054-17064. https://doi.org/10.1074/jbc.M109.099002

Passey SL, Hansen MJ, Bozinovski S, McDonald CF, Holland AE, Viahos R (2016)
Emerging therapies for the treatment of skeletal muscle wasting in chronic
obstructive pulmonary disease. Pharmacol Ther 166:56-70. https://doi.
0rg/10.1016/j.pharmthera.2016.06.013

Xu L, Freeman G, Cowling BJ, Schooling CM (2013) Testosterone therapy and
cardiovascular events among men: a systematic review and meta-analysis

of placebo-controlled randomized trials. BMC Med 11:108. https://doi.
org/10.1186/1741-7015-11-108

Dalton JT, Barnette KG, Bohl CE, Hancock ML, Rodriguez D, Dodson ST,
Morton RA, Steiner MS (2011) The selective androgen receptor modulator
GTx-024 (enobosarm) improves lean body mass and physical function in


https://www.gsk-studyregister.com/en/
https://www.gsk-studyregister.com/en/
https://www.gsk-studyregister.com/en/trial-details/?id=200182
https://www.gsk-studyregister.com/en/trial-details/?id=200182
https://doi.org/10.1111/resp.13877
https://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf
https://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf
https://doi.org/10.1152/japplphysiol.01078.2017
https://doi.org/10.1183/09059180.00000809
https://doi.org/10.1183/09059180.00000809
https://doi.org/10.3390/ijerph19095564
https://doi.org/10.3390/ijerph19095564
https://doi.org/10.1007/s13539-010-0002-6
https://doi.org/10.1183/09031936.00024608
https://doi.org/10.1002/14651858.CD002759.pub2
https://doi.org/10.1002/14651858.CD002759.pub2
https://doi.org/10.1155/2018/8916274
https://doi.org/10.1155/2018/8916274
https://doi.org/10.1002/jcsm.12219
https://doi.org/10.1016/S2213-2600(15)00503-2
https://doi.org/10.1016/S2213-2600(15)00503-2
https://doi.org/10.1183/09031936.00075011
https://doi.org/10.1097/MCO.0b013e32832a3d79
https://doi.org/10.1097/MCO.0b013e32832a3d79
https://doi.org/10.1210/jcem.84.10.6122
https://doi.org/10.2174/156802606776173456
https://doi.org/10.1074/jbc.M109.099002
https://doi.org/10.1016/j.pharmthera.2016.06.013
https://doi.org/10.1016/j.pharmthera.2016.06.013
https://doi.org/10.1186/1741-7015-11-108
https://doi.org/10.1186/1741-7015-11-108

Tabberer et al. Journal of Patient-Reported Outcomes

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

(2024) 8:45

healthy elderly men and postmenopausal women: results of a double-blind,
placebo-controlled phase Il trial. J Cachexia Sarcopenia Muscle 2:153-161.
https://doi.org/10.1007/513539-011-0034-6

Papanicolaou DA, Ather SN, Zhu H, Zhou' Y, Lutkiewicz J, Scott BB, Chandler
J(2013) A phase IIA randomized, placebo-controlled clinical trial to study
the efficacy and safety of the selective androgen receptor modulator
(SARM), MK-0773 in female participants with Sarcopenia. J Nutr Health Aging
17:533-543. https://doi.org/10.1007/512603-013-0335-x

Neil D, Clark RV, Magee M, Billiard J, Chan A, Xue Z, Russell A (2018)
GSK2881078, a SARM, produces Dose-Dependent increases in lean Mass in
Healthy Older men and women. J Clin Endocrinol Metab 103:3215-3224.
https://doi.org/10.1210/jc.2017-02644

Richardson E, Burnell J, Adams HR, Bohannon RW, Bush EN, Campbell M,
Chen WH, Coons SJ, Papadopoulos E, Reeve BR, Rooks D, Daniel G (2019)
Developing and implementing performance outcome assessments: eviden-
tiary, methodologic, and operational considerations. Ther Innov Regul Sci
53:146-153. https://doi.org/10.1177/2168479018772569

Butland RJ, Pang J, Gross ER, Woodcock AA, Geddes DM (1982) Two-, six-,
and 12-minute walking tests in respiratory disease. Br Med J (Clin Res Ed)
284:1607-1608. https://doi.org/10.1136/bm;j.284.6329.1607

Revill SM, Morgan MD, Singh SJ, Williams J, Hardman AE (1999) The endur-
ance shuttle walk: a new field test for the assessment of endurance capacity
in chronic obstructive pulmonary disease. Thorax 54:213-222. https://doi.
0rg/10.1136/thx.54.3.213

Singh SJ, Morgan MD, Scott S, Walters D, Hardman AE (1992) Development of
a shuttle walking test of disability in patients with chronic airways obstruc-
tion. Thorax 47:1019-1024. https;//doi.org/10.1136/thx47.12.1019

Roberts HC, Denison HJ, Martin HJ, Patel HP, Syddall H, Cooper C, Sayer AA
(2011) A review of the measurement of grip strength in clinical and epidemi-
ological studies: towards a standardised approach. Age Ageing 40:423-429.
https://doi.org/10.1093/ageing/afr051

Ali NA, O'Brien JM Jr, Hoffmann SP, Phillips G, Garland A, Finley JC,

Almoosa K, Hejal R, Wolf KM, Lemeshow S, Connors AF Jr, Marsh CB

(2008) Acquired weakness, handgrip strength, and mortality in critically ill
patients. Am J Respir Crit Care Med 178:261-268. https://doi.org/10.1164/
rccm.200712-18290C

Edgar CJ, Bush EN, Adams HR, Ballinger R, Byrom B, Campbell M, Eremenco S,
McDougall F, Papadopoulos E, Slagle AF, Coons SJ (2023) Recommendations
on the selection, development, and modification of performance outcome
assessments: a good practices Report of an ISPOR Task Force. Value Health
26:959-967. https://doi.org/10.1016/}jval.2023.05.003

Cuthbert SC, Goodheart GJ Jr (2007) On the reliability and validity of

manual muscle testing: a literature review. Chirop Osteopat 15:4. https://doi.
0rg/10.1186/1746-1340-15-4

Dobbels F, de Jong C, Drost E, Elberse J, Feridou C, Jacobs L, Rabinovich R, Frei
A, Puhan MA, de Boer WI, Williams K, Pinnock H, Troosters T, Karlsson N, Kulich
K, Rudell K (2014) The PROactive innovative conceptual framework on physi-
cal activity. Eur Respir J 44:1223. https://doi.org/10.1183/09031936.00004814
Gimeno-Santos E, Raste Y, Demeyer H, Louvaris Z, de Jong C, Rabinovich

RA, Hopkinson NS, Polkey MI, Vogiatzis |, Tabberer M, Dobbels F, vanoff N,
de Boer WI, Kulich K, Serra I, Basagafa X, Troosters T, Puhan MA, Karlsson N,
Garcia-Aymerich J (2015) The PROactive instruments to measure physical
activity in patients with chronic obstructive pulmonary disease. Eur Respir J
46:988. https://doi.org/10.1183/09031936.00183014

Wintz MM (1959) Variations in current manual muscle testing. Phys Ther Rev
39:466-475. https://doi.org/10.1093/ptj/39.7.466

Mohan D, Rossiter HB, Watz H, Fogarty C, Evans RA, Man WD-C, Tabberer M,
Beerahee M, Kumar S, Millns H, Thomas S, Tal-Singer R, Russell AJ, Holland
MC, Akinseye CU, Neil DR, Polkey MI (2023) Selective androgen receptor
modulation for muscle weakness in chronic obstructive pulmonary disease:
a randomized control trial. Thorax 78:258-266. https://doi.org/10.1136/
thorax-2021-218360

Apps LD, Mitchell KE, Harrison SL, Sewell L, Williams JE, Young HM, Steiner

M, Morgan M, Singh SJ (2013) The development and pilot testing of the
self-management programme of activity, coping and education for chronic
obstructive pulmonary disease (SPACE for COPD). Int J Chron Obstruct
Pulmon Dis 8:317-327. https://doi.org/10.2147/copd.s40414

Holland AE, Spruit MA, Singh SJ (2015) How to carry out a field walk-

ing test in chronic respiratory disease. Breathe 11:128-139. https://doi.
0rg/10.1183/20734735.021314

Campo LA, Chilingaryan G, Berg K, Paradis B, Mazer B (2006) Validity and reli-
ability of the modified shuttle walk test in patients with chronic obstructive

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

5T

52.

53.

54.

Page 13 of 14

pulmonary disease. Arch Phys Med Rehabil 87:918-922. https://doi.
0rg/10.1016/j.apmr.2006.03.005

Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A, Crapo R,
van der Enright P, Gustafsson P, Jensen R, Johnson DC, Macintyre N, McKay

R, Navajas D, Pedersen OF, Pellegrino R, Viegi G, Wanger J, Force AET (2005)
Standardisation of spirometry. Eur Respir J 26:319-338. https://doi.org/10.118
3/09031936.05.00034805

Uldry C, Janssens JP, de Muralt B, Fitting JW (1997) Sniff nasal inspiratory
pressure in patients with chronic obstructive pulmonary disease. Eur Respir J
10:1292. https://doi.org/10.1183/09031936.97.10061292

Turner-Bowker DM, Lamoureux RE, Stokes J, Litcher-Kelly L, Galipeau N,
Yaworsky A, Solomon J, Shields AL (2018) Informing a priori sample size
estimation in qualitative concept elicitation interview studies for clinical
outcome assessment instrument development. Value Health 21:839-842.
https://doi.org/10.1016/jjval.2017.11.014

Braun'V, Clarke V (2006) Using thematic analysis in psychology. Qual Res
Psychol 3:77-101. https://doi.org/10.1191/1478088706qp0630a

Barreiro E, Gea J (2016) Molecular and biological pathways of skeletal muscle
dysfunction in chronic obstructive pulmonary disease. Chron Respir Dis
13:297-311. https://doi.org/10.1177/1479972316642366

Wist RCl, Degens H (2007) Factors contributing to muscle wasting and
dysfunction in COPD patients. Int J Chron Obstruct Pulmon Dis 2:289-300
Bernard S, LeBlanc P, Whittom F, Carrier G, Jobin J, Belleau R, Maltais F (1998)
Peripheral muscle weakness in patients with chronic obstructive pulmonary
disease. Am J Respir Crit Care Med 158:629-634. https://doi.org/10.1164/
ajrccm.158.2.9711023

Kharbanda S, Ramakrishna A, Krishnan S (2015) Prevalence of quadriceps
muscle weakness in patients with COPD and its association with disease
severity. Int J Chron Obstruct Pulmon Dis 10:1727-1735. https://doi.
0rg/10.2147/COPD.S87791

Gea J, Casadevall C, Pascual S, Orozco-Levi M, Barreiro E (2016) Clinical man-
agement of chronic obstructive pulmonary disease patients with muscle dys-
function. J Thorac Dis 8:3379-3400. https://doi.org/10.21037/jtd.2016.11.105
US Food & Drug Administration (2019) Patient-Focused Drug Development:
Methods to Identify What Is Important to Patients Guidance for Industry,
Food and Drug Administration Staff, and Other Stakeholders. https://www.
fda.gov/regulatory-information/search-fda-guidance-documents/patient-
focused-drug-development-methods-identify-what-important-patients-
guidance-industry-food-and. Accessed 16 April 2021

Walton MK, Cappelleri JC, Byrom B, Goldsack JC, Eremenco S, Harris D, Potero
E, Patel N, Flood E, Daumer M (2020) Considerations for development of an
evidence dossier to support the use of mobile sensor technology for clinical
outcome assessments in clinical trials. Contemp Clin Trials 91:105962. https://
doi.org/10.1016/j.cct.2020.105962

Arbuckle R, Carson RT, Maltzahn R, Staunton H (2017) Conducting qualitative
‘exit'interviews following clinical trials or observational studies: a valuable
method for understanding the patient experience, informing measurement
strategy, and aiding interpretation of patient-reported outcomes. Paper
presented at the ISPOR, May 20-24, 2017, Boston, US

Staunton H, Willgoss T, Nelsen L, Burbridge C, Sully K, Rofail D, Arbuckle R
(2019) An overview of using qualitative techniques to explore and define
estimates of clinically important change on clinical outcome assessments. J
Patient Rep Outcomes 3:16. https://doi.org/10.1186/541687-019-0100-y
Gater A, Marshall C, Grant L, Wells J (2017) The Use of Qualitative (Exit) Inter-
views in Clinical Trials: Value, Implementation and Key Considerations. Paper
presented at the ISPOR, May 20-24, 2017, Boston, US

Anthony L, Ervin C, Lapuerta P, Kulke MH, Kunz P, Bergsland E, Hérsch D, Metz
DC, Pasieka J, Pavlakis N, Pavel M, Caplin M, Oberg K, Ramage J, Evans E, Yang
QM, Jackson S, Arnold K, Law L, DiBenedetti DB (2017) Understanding the
patient experience with carcinoid syndrome: exit interviews from a Random-
ized, Placebo-controlled study of Telotristat Ethyl. Clin Ther 39:2158-2168.
https://doi.org/10.1016/j.clinthera.2017.09.013

Taylor SW, Goshe BM, Marquez SM, Safren SA, O'Cleirigh C (2018) Evaluating
a novel intervention to reduce trauma symptoms and sexual risk taking:
qualitative exit interviews with sexual minority men with childhood sexual
abuse. Psychol Health Med 23:454-464. https://doi.org/10.1080/13548506.20
17.1348609

Wells JR, Gater A, Marshall C, Tritton T, Vashi P, Kessabi S (2019) Exploring the
impact of infusion frequency in Hemophilia A: exit interviews with patients
participating in BAY 94-9027 Extension studies (PROTECT VIII). Patient
12:611-619. https://doi.org/10.1007/540271-019-00374-x


https://doi.org/10.1007/s13539-011-0034-6
https://doi.org/10.1007/s12603-013-0335-x
https://doi.org/10.1210/jc.2017-02644
https://doi.org/10.1177/2168479018772569
https://doi.org/10.1136/bmj.284.6329.1607
https://doi.org/10.1136/thx.54.3.213
https://doi.org/10.1136/thx.54.3.213
https://doi.org/10.1136/thx.47.12.1019
https://doi.org/10.1093/ageing/afr051
https://doi.org/10.1164/rccm.200712-1829OC
https://doi.org/10.1164/rccm.200712-1829OC
https://doi.org/10.1016/j.jval.2023.05.003
https://doi.org/10.1186/1746-1340-15-4
https://doi.org/10.1186/1746-1340-15-4
https://doi.org/10.1183/09031936.00004814
https://doi.org/10.1183/09031936.00183014
https://doi.org/10.1093/ptj/39.7.466
https://doi.org/10.1136/thorax-2021-218360
https://doi.org/10.1136/thorax-2021-218360
https://doi.org/10.2147/copd.s40414
https://doi.org/10.1183/20734735.021314
https://doi.org/10.1183/20734735.021314
https://doi.org/10.1016/j.apmr.2006.03.005
https://doi.org/10.1016/j.apmr.2006.03.005
https://doi.org/10.1183/09031936.05.00034805
https://doi.org/10.1183/09031936.05.00034805
https://doi.org/10.1183/09031936.97.10061292
https://doi.org/10.1016/j.jval.2017.11.014
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1177/1479972316642366
https://doi.org/10.1164/ajrccm.158.2.9711023
https://doi.org/10.1164/ajrccm.158.2.9711023
https://doi.org/10.2147/COPD.S87791
https://doi.org/10.2147/COPD.S87791
https://doi.org/10.21037/jtd.2016.11.105
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-focused-drug-development-methods-identify-what-important-patients-guidance-industry-food-and
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-focused-drug-development-methods-identify-what-important-patients-guidance-industry-food-and
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-focused-drug-development-methods-identify-what-important-patients-guidance-industry-food-and
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-focused-drug-development-methods-identify-what-important-patients-guidance-industry-food-and
https://doi.org/10.1016/j.cct.2020.105962
https://doi.org/10.1016/j.cct.2020.105962
https://doi.org/10.1186/s41687-019-0100-y
https://doi.org/10.1016/j.clinthera.2017.09.013
https://doi.org/10.1080/13548506.2017.1348609
https://doi.org/10.1080/13548506.2017.1348609
https://doi.org/10.1007/s40271-019-00374-x

Tabberer et al. Journal of Patient-Reported Outcomes (2024) 8:45 Page 14 of 14

55. Williamson N, Tabberer M, Wells J, Gibbons E, Tatlock S (2020) Application and

H 1/
value of qualitative in-trial or ‘exit'interviews to generate supplementary evi- quHSher s Note ) o o
dence regarding patients'trial, treatment and disease experiences: examples Springer Nature remains neutral with regard to jurisdictional claims in
from multiple disease areas. Paper presented at the ISOQOL Symposium, published maps and institutional affiliations.

21-24 October, 2020, Prague, Czech Republic



	﻿Qualitative interviews of patients with COPD and muscle weakness enrolled in a clinical trial evaluating a new anabolic treatment: patient perspectives of disease experience, trial participation and outcome assessments
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Stage 1: CE interviews
	﻿Study design
	﻿Participant inclusion and exclusion criteria


	﻿Stage 2: exit interviews
	﻿Trial outcome assessments
	﻿Exit interview procedures

	﻿Stage 1 and 2 qualitative analysis
	﻿Results
	﻿Demographic and clinical characteristics
	﻿CE interviews

	﻿Exit interviews
	﻿200182 trial experience
	﻿200182 trial outcome assessments
	﻿Home exercise program
	﻿Wearable sensors
	﻿PROactive daily diary
	﻿Physical assessments
	﻿Disease experience
	﻿Trial satisfaction

	﻿Discussion
	﻿Conclusion
	﻿References


