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BACKGROUND: Physical activity is recommended as a component of the cystic fibrosis (CF)
treatment regimen. However, to date, there is limited research examining the effects of behavioral
counseling interventions aimed at increasing physical activity. The aim of this study was to assess
the feasibility of a theoretically informed, parent-mediated counseling intervention in increasing
habitual physical activity and quality of life among children and youth with CF. METHODS:
Participants were recruited from the pediatric respirology clinic at the Children’s Hospital of
Winnipeg. Participants ranged in age between 8 and 18 y. A randomized control feasibility trial was
implemented, and participants were randomized to the intervention (n � 7) or control group
(n � 6). Intervention group participants engaged in 4 counseling sessions to examine the
acceptability and feasibility of physical activity counseling in the care of children with CF. The
primary outcome was study feasibility, as measured by recruitment, retention, adherence, acceptability,
and the frequency of adverse events. Secondary outcomes included physical activity and quality of
life, as measured by accelerometry and the Pediatric Quality of Life Inventory. RESULTS: Thirteen
subjects completed the study. No adverse events were found in this trial. The intervention was found
to be feasible and acceptable with good recruitment, retention, adherence, and acceptability. Positive
trends were also reported in terms of increases in physical activity, reductions in time spent being
sedentary, and improvements in most dimensions of quality of life pre- to post-intervention.
CONCLUSIONS: The findings suggest that counseling is feasible for the CF community. An
appropriately powered randomized controlled trial is required in the future to investigate the utility
of counseling as a means to enhance quality of life and physical activity behavior. Key words: cystic
fibrosis; counseling; physical activity; quality of life; randomized control trial; feasibility. [Respir Care
2017;62(11):1466–1473. © 2017 Daedalus Enterprises]

Introduction

Physical activity and exercise may improve physical
and psychosocial health as well as quality of life in people
with cystic fibrosis (CF).1 In addition to enhancing per-

ceptions of wellness and quality of life, numerous studies
have found that exercise training is associated with notable
physical benefits for people with CF. There have been 11
randomized controlled trials in the field of physical activ-
ity and CF.2 Researchers have reported short-term im-
provements in physical and psychosocial outcomes as a
result of exercise training in young CF populations.3-7 Re-
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function8,9 as well as quality of life for people with CF
randomized to exercise-intervention groups. Researchers
are beginning to examine the impact of exercise on other
health parameters in people with CF, such as postural
tone.10 Researchers are also investigating the impact of
unconventional forms of physical activity on the health in
people with CF, such as the Chinese martial art form tai
chi.11 In all cases, engagement in physical activity was
associated with either improvements in health status or no
change. In no cases were physical activity and exercise
associated with adverse outcomes. Importantly, the asso-
ciation between aerobic fitness and survival is perhaps the
most compelling rationale for the incorporation of physi-
cal activity promotion within the care of people with CF.
Higher physical activity levels and peak V̇O2

are positively
related to survival in CF.12,13 Physical activity, and exer-
cise in particular, may slow the rate of lung function de-
cline over time and contribute toward survival.3

However, most youth with CF do not engage in the
recommended amounts of physical activity. Physical ac-
tivity among CF youth tends to plummet further during
adolescence.14 Although the reasons for physical inactivity
in the CF population are not entirely known, it is thought
that young people with CF face numerous barriers to phys-
ical activity participation, such as low self-efficacy and
competing time demands.15

Although research in the field of physical activity and
CF is developing, there are several gaps in the existing
literature that necessitate novel approaches to enhancing
physical activity. Existing interventionists tend to adopt a
conventional exercise training approach.16 Such programs
may lack sensitivity to participants’ local environments
and interests. They are cost- and resource-intensive, and,
upon termination of the program, these researchers invari-
ably encounter difficulties with sustainability.3,17,18 A com-
plementary yet arguably more realistic approach is to en-
courage increases in habitual physical activity by
integrating opportunities to be active into patients’ daily
routines in the context of their own lives at home. In
addition, although theory-based interventions are more ef-
fective in increasing physical activity than non-theoretical
approaches, thus far, researchers have not created inter-
ventions that are guided by theory.19,20 Before developing
broader-scale, fully powered interventions,21 it is impera-
tive to discern information about feasibility and to assess
the acceptability of interventions for people with CF in the
context of their own lives.

By addressing these limitations, the aim of this study
was to assess the feasibility of a theoretically informed,
family-mediated counseling intervention in increasing ha-
bitual physical activity and quality of life among children
and youth with CF. Given the feasibility nature of the trial,
our outcomes were focused on the feasibility of enrolling,
randomizing, and assessing physical activity using acceler-

ometry, administering measurements of quality of life, and
identifying rates of recruitment and retention of participants.

Methods

Ethical approval was obtained from the Education and
Nursing Research Ethics Board and the University of Man-
itoba. Parental consent was obtained for all participants.

A randomized controlled trial of feasibility was con-
ducted. Subjects were randomized to a physical activity
program or to a standard care group. Because this was a
randomized controlled trial of feasibility only, there was
no calculation of sample size.

Subjects

In March 2014, the research coordinator contacted eli-
gible subjects in the children’s respiratory medicine clinic
via telephone at the Children’s Hospital of Winnipeg to
inquire about participating in the study. Children between
the ages of 8 and 18 y with a positive diagnosis of CF were
considered for this study. During the study, we were in-
clusive of sex, culture, race, and socioeconomic status.
Transplant candidates were not considered for this study.
Medically unstable children, such as those with acute re-
spiratory distress or infection, were not contacted for par-
ticipation. Patients with cognitive and intellectual disabil-
ities were excluded from the study. This is due to the fact
that CF Chatters program participants require sufficient
comprehension and communication abilities. Due to the
counseling-based nature of the study, participants were
required to travel to the hospital every 2 weeks. Therefore,

QUICK LOOK

Current knowledge

People living with cystic fibrosis are at an increased
risk of psychosocial morbidity, such as depression, anx-
iety, and poor quality of life. Regular physical activity
can help to improve psychosocial well-being. Some re-
searchers suggest that physical activity also slows the
rate of lung function decline in patients with cystic
fibrosis.

What this paper contributes to our knowledge

Subjects demonstrated increased physical activity be-
havior and quality of life. Participants also felt that the
study was feasible. A larger, fully powered national
trial is needed to determine whether counseling is an
effective means to increase physical activity and quality
of life in this population.
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patients residing outside of Winnipeg in the surrounding
regions were excluded.

Randomization

Using opaque sealed envelopes, the participants were
randomized by an independent investigator to the inter-
vention or control group. Participants randomized to the
standard care (control group) continued with regular fol-
low-up care in the CF clinic at the Children’s Hospital of
Winnipeg. There was no researcher contact with control
group participants during this 8-week period.

Intervention

Intervention development included qualitative research
with parents and children. This allowed us to develop a
grounded theory of physical activity in CF for the pur-
poses of guiding intervention development. Readers should
refer to Moola et al15 for a further description of our
grounded theory of physical activity in CF. Briefly, we
developed an 8-week family-mediated physical activity
counseling program termed CF Chatters. We define coun-
seling in this context as a person- and family-centered
consultation approach to increasing physical activity.22

Guided by the CF Chatters manual, the participants col-
laboratively worked on physical activity content with the
counselors in a context of empathy and support. In all
cases, a parent attended the session to support subjects’
physical activity goals. The content of the intervention was

based upon and informed by our foundational qualitative
work, which identified disease-specific barriers and facil-
itators to physical activity. The aim of the manual is to
encourage participants to focus on developing self-regu-
latory skills for the self-management of physical activity.
Utilizing a range of behavior change techniques, we aimed
to enhance participants’ physical activity self-efficacy, abil-
ity to overcome physical activity barriers, and confidence
to resume activity after prolonged periods of illness and
hospitalization. Sessions included discussion prompts and
written exercises on topics such as learning how to self-
monitor daily activity, setting goals, planning for setbacks,
and overcoming barriers to physical activity. Baseline in-
formation was obtained from all participants before com-
mencing the study (Table 1). Baseline information included
age, sex, weight, height, body mass index percentile, and
lung function. Baseline measurements of physical activity
and quality of life were obtained. Anthropometry and spi-
rometry were performed. For anthropometry, height and
weight measurements were taken.

Height and participant sex were used to obtain the pre-
dicted normal values for spirometry. The reference equa-
tion used was from Wang et al.23 Forced expiratory ma-
neuvers were performed using acceptability standards as
set by the American Thoracic Society. After selecting 3
reproducible maneuvers, the best FVC and FEV1 values
were recorded.

The participants met with physical activity counselors
every 2 weeks over the course of 8 weeks. Each session
was approximately 90 min in duration. The current CF

Table 1. Participants’ Characteristics

Participant Age (y)* Sex
Weight

(kg)
Height
(cm)

BMI
Percentile

Predicted
Normal FEV1 (L)

Measured
FEV1 Value (L)

Percent Predicted
Normal FEV1†

Intervention
1 8 Female 22.5 129 3 1.54 1.55 100
2 8 Female 23 129 6 1.54 1.73 112
3 16 Male 61 185 10 4.68 3.95 84
4 10 Male 38.6 143.7 78 NA NA NA
5 18 Female 63.8 167 78 3.3 3.86 116
6 12 Female 34 143 22 2 2.09 104
7 8 Female 28.8 130 66 1.57 1.67 106

Control
1 9 Female 27.9 137 18 1.78 1.21 68
2 12 Female 36.6 143 46 2.02 2.01 99
3 15 Male 61.5 174 46 3.89 2.97 76
4 12 Male 38.8 157 13 2.64 2.56 96
5 13 Male 62.1 165 86 3.1 2.99 96
6 10 Female 26.1 130 19 1.58 1.4 88

* Mean age � 11.6 y old; median age � 12 y old.
† Mean percent predicted � 95.4%; median percent predicted � 97.5%.
BMI � body mass index
NA � not applicable; unable to reliably perform consistent spirometry maneuvers
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Chatters manual has been developed to approximate the
developmental abilities of 13-y-old children. Although we
did not develop formal versions of the manual based on
age, the counselors adapted the content to the participants’
developmental age by altering the language used to ex-
plain workbook content. Thus, attempts were made to de-
liver the content of the manual in an age-appropriate fash-
ion. The physical activity counselors delivered the
manualized content to participants, discussed physical ac-
tivity goals and behaviors, taught physical activity self-
management skills, and provided empathy and support for
physical activity challenges. We frequently reminded par-
ticipants about their upcoming CF Chatters sessions using
text, telephone, and email. The CF Chatters physical
activity counselors (fourth year undergraduate level) were
trained for 6 h each on how to deliver the activity sessions
to participants. Please contact the first author for a copy of
the CF Chatters manual. Measurements were repeated again
at the end of the 12-week period.

Primary and Secondary Outcome Measurements

Feasibility. The primary outcome measure for this study
was the feasibility of the CF Chatters program. We mea-
sured feasibility according to (1) recruitment, (2) reten-
tion, (3) adherence, (4) acceptability, and (5) the frequency
of any adverse events during the intervention. Recruitment
was measured by assessing the percentage of subjects who
consented to the study after being contacted by the re-
searcher. Retention was measured by calculating the per-
centage of enrolled participants who completed the study
as well as the percentage of enrolled participants who
dropped out. Adherence was measured by recording
the percentage of study instruments, assessments, and
counseling sessions that the participants completed.
Acceptability was assessed during a qualitative exit in-
terview by asking the participants to address issues of
convenience, feasibility, and ease. Although all subjects
were asked about acceptability, including parents, for
the purposes of this paper, we report on the findings
from child participants only. The frequency of adverse
events was assessed through monitoring the daily ac-
tivities that transpired in the study and recording any
negative events that occurred during the intervention.
Feasibility outcomes were collected during the entire
course of the study, including attendance records kept
by the counselors.

Physical Activity. Secondary outcomes included changes
in minutes engaged in moderate and vigorous physical
activity and changes in sedentary time (min). Moderate-
to-vigorous physical activity is any activity the participant
performed that would accumulate �2,296 counts/min. Phys-
ical activity and sedentary time were assessed through the

use of accelerometry. Standard protocols were followed
for screening and analyzing accelerometer data. To have a
valid accelerometer file, the participant had to wear the
accelerometer for at least 4 d. This included at least 3
weekdays and 1 weekend day.24,25 The 4-d wear time pro-
tocol has been reliably used in other CF accelerometer
trials. A valid day of accelerometer data was defined as
�8 h of wear time.26,27 The participants started to wear the
accelerometer as soon as they received them. They were
instructed to put the accelerometer on when waking up and
to wear it all day every day for a period of 1 week. They
were instructed to only remove the device when showering
and going to bed. A 5-s interval (epoch) was used to
capture rapid transitions in activity typical in children.28,29

We used the cutoff points that have been developed and
employed with a pediatric CF population previously.25,30

In doing so, moderate and vigorous physical activity was
defined as �2,296 accelerometer counts/min. Sedentary
time was defined as �100 counts/min.

Quality of Life. The Pediatric Quality of Life Inventory
was administered at baseline and week 12. The Pediatric
Quality of Life Inventory is a well-validated psychometric
tool used to measure quality of life in chronically ill chil-
dren.31 Although it was originally developed for children
with cancer, it has been adapted for wide use across pe-
diatric chronic disease groups. As a generic quality-of-life
tool, it allows for broad comparisons in quality of life
among different pediatric disease groups. The tool assesses
quality of life in 4 domains, including physical, emotional,
school-related, and social health. The tool was completed
in writing by each participant pre- and post-intervention.

Analysis

Descriptive statistics (%) are reported for the feasibility
outcomes. The statistical method employed was a descrip-
tive statistics analysis, including before and after compar-
ison of means and medians between intervention and con-
trol groups. For the secondary outcomes, data management
and statistical analysis were performed using Statistica
(StatSoft, Tulsa, Oklahoma). Others have noted that fea-
sibility studies are not intended for hypothesis testing.32,33

Given that they are not powered to detect between-group
differences, feasibility studies should not be used to de-
termine sample size calculations for an efficacy study.33

Feasibility should be tested to ensure that primary out-
come assessment can be conducted and to explore the
sensitivity of these primary outcomes to change.34 Means,
medians, and SD values are thus presented as results. For
participants who were missing one data point, we carried
the last data point forward to replace the missing data
point. This occurred in the case of 3 participants who
failed to complete quality-of-life post-tests (Fig. 1). This
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last-observation-carried-forward method is a very com-
mon approach for handling missing data, although it is not
without potential for bias.35

Results

Feasibility

After all exclusion criteria were employed, 38 of 64
subjects were identified as eligible to participate. Of the 38
eligible participants who were contacted in the pediatric
CF clinic, 19 consented to participation. This represents a
recruitment rate of 50%. Six participants dropped out of
the study before baseline measurements due to illness
(n � 4), hospitalization (n � 1), or loss of interest (n � 1).
All 13 participants completed physical activity measure-
ments pre- and post-intervention. Twelve participants com-
pleted the quality-of-life measurement at baseline. Nine
participants completed them post-intervention. All inter-
vention arm participants (n � 7) attended and completed
the entire counseling course. These counseling sessions
were held at the hospital.

Sample

Sample characteristics are presented in Table 1. There
were 13 participants in the study, including 7 in the inter-
vention group and 6 in the control group. In the interven-
tion group, age ranged between 8 and 18 y. In the control
group, age ranged between 9 and 15 y. There were 5 girls
and 2 boys in the intervention group. There were 3 girls
and 3 boys in the control group. For girls in the interven-
tion group, height ranged between 129 and 167 cm. For
boys in the intervention group, height ranged between 143.7
and 185 cm. Height for girls in the control group ranged
from 130 to 143 cm. Height for boys in the control group
ranged from 157 to 174 cm. BMI percentile is the standard
measurement for weight in pediatrics. BMI percentile for
girls in the intervention group ranged from 3 to 78. BMI
percentile for boys in the intervention group ranged from
10 to 78. BMI percentile for girls in the control group
ranged from 18 to 46. BMI percentile for boys in the
control group ranged from 13 to 86. In our clinic, we use
spirometry as a measure of disease severity. Spirometry
values are reported as a percentage of the predicted normal
value. The FEV1, expressed as a percentage of predicted
normal, ranged between 84 and 116% among intervention
group participants and between 68 and 99% for control
group participants. The median measured FEV1 in the in-
tervention group was 105%, and the median FEV1 in the
control group was 92%. Intervention group participant 4)
was not included in this calculation. This participant was
not able to reliably perform consistent spirometry maneu-
vers.

All participants reported that the intervention was con-
venient, easy, and acceptable. The participants felt that the
program was distinctly different from routine medical ap-
pointments. They enjoyed making relationships with fa-
miliar faces and developing a sense of rapport with the
counselor. They felt that the program enhanced account-
ability and loyalty to the counselor. They stated that the
counseling program was easy and convenient, providing a
safe space to discuss health and activity. Details of the
process-based elements of the study are reported in a pre-
viously published paper.21

Secondary Outcomes

Physical Activity. Complete accelerometry data were col-
lected for all 13 participants. Minutes of moderate and
vigorous physical activity and sedentary time at baseline
and after week 12 are presented in Figures 2 and 3 for both
groups, respectively. At baseline, the control group en-
gaged in more moderate and vigorous physical activity
(control: 48 � 14 min/d; median: 54 min/d; intervention:
43 � 5 min/d; median: 42.5 min/d) and sedentary time
(control: 604 � 105 min/d; median: 561 min/d; interven-

Fig. 1. Flow chart.
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tion: 540 � 80 min/d; median: 506.5 min/d) than the in-
tervention group. After 12 weeks, the intervention group
participants demonstrated an increase in moderate and vig-
orous physical activity of 6 min/d (to 49 � 21 min/d;
median: 49.5 min/d), whereas the control group partici-
pants stayed approximately the same (47 � 15 min/d;
median: 42 min/d). The intervention group participants
also demonstrated a larger decrease in sedentary time of
49 min/d (491 � 54 min/d, median: 506.5 min/d) as com-

pared with the 27-min/d decrease in the control group
(577 � 87 min/d; median: 561 min/d) (see Figs. 2 and 3).

Quality of Life. Twelve of 13 participants completed the
psychometric tools at baseline. At follow-up, 9 of 12 par-
ticipants completed the psychometric tool assessment. For
the intervention group, there was a noticeable increase in
the physical well-being dimension in comparison with the
other dimensions (see Table 2). More modest improve-
ments in emotional and school dimensions were observed
as well as a decline in social well-being. In contrast, there
were declines in physical, emotional, and social dimen-
sions among control participants.

Discussion

In this study, we assessed the feasibility of a parent-
mediated physical activity-counseling program for pediat-
ric subjects with CF at the Children’s Hospital of Winni-
peg. We also assessed the impact of the program on
secondary outcomes, such as physical activity behavior
and quality of life. Given promising feasibility and sec-
ondary outcomes, we can discern from these preliminary
findings that the CF Chatters intervention is feasible for
young people with CF.

Our recruitment rate was 50%, and our retention rate
was 86%. A few research teams failed to report recruit-
ment rates6,7 in their randomized controlled trials. How-
ever, one study reported a recruitment rate of 44% and a
retention rate of 90%.3 Other studies have reported reten-
tion rates of 82%,5 86%,4,7 and 90%.6 Additionally, there
have been reports including recruitment rates of 34%5 and
46%.4 With the exception of one study, our recruitment
and retention rates appear to be consistent with what has
been reported in the previous literature.3 The majority of
the subjects who dropped out of our study did so due to
illness, hospitalization, or lack of interest (80%).

Adherence to our counseling sessions was 100%. Other
studies have noted better adherence to exercise and phys-
iotherapy in the context of research than clinical practice.3

Adherence was not reported in some studies.6,7 Although
others did not keep explicit measurements of adherence,

Fig. 2. Comparison of moderate-to-vigorous physical activity ex-
pressed as mean � SD in min/d between the control group (n � 7)
and the intervention group (n � 6) at baseline and 12-week follow-
up.

Fig. 3. Comparison of sedentary time expressed as mean � SD in
min/d between the control group (n � 7) and intervention group
(n � 6) at baseline and 12-week follow-up.

Table 2. Pediatric Quality of Life Inventory Dimension Scores

Domains
Control (n � 6) Intervention (n � 6)

Pre Post Pre Post

Physical 91.15 � 8.25; 92.19 82.81 � 18.41; 85.94 73.44 � 12.30; 70.31 78.13 � 15.81; 73.44
Emotional 80 � 14.14; 80 73.33 � 22.51; 77.5 66.67 � 21.37; 67.5 67.5 � 19.17; 72.5
Social 98.96 � 2.55; 100 96.67 � 5.16; 100 80 � 20.74; 82.5 73.33 � 17.80; 70
School 61.25 � 24.17; 61.25 64.17 � 26.72; 65 67.5 � 16.95; 62.5 68.33 � 9.83; 67.5

Data are means � SD; median.
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they have suggested adherence difficulties.4 Our 100%
adherence is encouraging and suggests that once partici-
pants have committed themselves to the counseling ses-
sions, they are likely to adhere. This also suggests that
participants might feel loyal and accountable to counselors
in the program, with these relationships serving to better
facilitate adherence. The high adherence rate is encourag-
ing, given the general difficulty with adherence that this
population reports. Based on a comparison with the gen-
eral literature, our trial appears to be acceptable and fea-
sible for young people with CF. This is also supported by
participant reports that they enjoyed participating in the
intervention.

Promising and positive trends were found for secondary
outcomes in this study, including physical activity and
quality of life, that need to be further investigated in the
context of a larger, fully powered randomized controlled
trial. A 6-min/d increase in moderate and vigorous phys-
ical activity was observed in the intervention group, from
baseline to week 12. No increase in moderate and vigorous
physical activity was observed in the control group from
baseline to week 12. CF Chatters intervention group par-
ticipants were engaging in approximately 42 min more
moderate and vigorous physical activity per week, relative
to the control group. Intervention group participants re-
duced their sedentary time by 49 min/d. A 27-min reduc-
tion in sedentary time per day was observed in the control
group.

There is growing interest in the health benefits of re-
ducing sedentary time among youth and adults.36 Since the
intervention group participants demonstrated a reduction
in sedentary time and an increase in moderate and vigor-
ous physical activity, the CF Chatters program might be an
effective means to promote activity and reduce sedentari-
ness among young people with CF. Given the association
between increased activity and enhanced survival in CF,3

this promising trend toward enhanced activity requires fur-
ther investigation in a larger trial.

Similarly, participants’ scores on physical well-being,
emotional well-being, and school functioning increased in
the intervention group. An enhanced sense of physical
well-being might be related to the greater physical activity
that the children were engaging in during the intervention.
It is well documented that enhanced physical activity be-
havior can improve perceptions of physical functioning in
children with chronic illnesses.37 Because children with
CF report physical malaise, such as difficulty breathing
and fatigue, interventions that enhance perceptions of phys-
ical functioning are important for this population.38 Given
the preponderance of psychosocial morbidity in young
people with CF, such as depression and anxiety,39 in-
terventions such as CF Chatters that enhance emotional
well-being are important. We did, however, encounter
some difficulty in obtaining all of the post-test quality-

of-life measurements. Strategies, such as the use of in-
centives to increase completion of psychometric tools,
could be employed in the future.

The strengths associated with this feasibility study in-
clude the randomized design, the implementation of a the-
oretically informed intervention, and the use of objective
physical activity measurements. Given the association be-
tween physical activity levels and improved life expec-
tancy in CF, it is critical to accurately assess activity levels
using objective measurements, such as accelerometry.
However, there were several limitations associated with
the study. Participants and researchers were not blinded to
treatment allocation, which introduces a level of bias in the
study. Mediators of behavior change (eg, self-efficacy)
were not assessed. In our efforts to be flexible and allow
participants to schedule convenient sessions, we were not
always able to meet exactly every 2 weeks, which might
have compromised the study protocol. There is also a need
to create developmentally appropriate versions of the CF
Chatters manual. Additionally, we chose to implement the
generic pediatric quality-of-life tool because it is an easy-
to-use, well-validated, and robust inventory to employ with
various pediatric disease groups. Our participants found
the disease-specific Cystic Fibrosis Questionnaire-Revised
tool to be much more cumbersome and confusing. Never-
theless, our failure to use a disease-specific tool is a lim-
itation in this study.

Conclusions

Our findings provide tentative evidence that physical
activity counseling is feasible and appears to increase phys-
ical activity and quality of life among children with CF.
The intervention was feasible, with good recruitment, re-
tention, adherence, and acceptability rates. The promising
results from this feasibility trial support the development
of a suitably powered randomized controlled trial in the
future. To fully power the study, it will probably need to
be multi-sited in nature, offered at all Canadian CF cen-
ters. A fully powered efficacy trial of CF Chatters is now
needed to examine whether physical activity counseling
promotes sustained physical activity participation in what
continues to be an extremely challenging illness to treat.
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