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Abstract

Background: Low back pain (LBP) is a long-term health condition with an unpredictable pattern of symptomatic
episodes, remission, and recurrence. Recently published systematic reviews suggest that exercise is the most
effective intervention for preventing recurrences of LBP in persons that have recovered. Similar programs may also
be effective in preventing flare-ups in persistent LBP. The aim of this study was to test the feasibility of the Back to
Living Well program (Physical activity + Education + Self-management) developed to prevent recurrence or flare-ups
of LBP. The study evaluated feasibility in terms of recruitment rate, adherence, satisfaction with the exercise and
education sessions, and the data collection procedures. We also aimed to evaluate barriers and facilitators to the
engagement in the program.

Methods: Seventeen participants with non-specific LBP recently discharged from care from physiotherapy,
chiropractors or physician care (< 3 months) were referred to the study by health care providers or community
advertisements between December 2018 and February 2019. Participants underwent a 12-week (1 session/week)
individualized, group-based exercise in the community and 4 sessions (30 min each) of education. All participants
completed an action plan weekly for 12 weeks and wore an activity monitor for 6 months. All participants
responded to weekly pain measures and completed study questionnaires at baseline, 3- and 6-months.
Feasibility outcomes included recruitment, attrition rates and satisfaction. At the end of the intervention,
participants completed an end-of-program survey.

Results: Twenty-nine participants were screened for eligibility; 20 were deemed eligible, while 17 were included
over a 2-month period meeting our feasibility targets. In total, 16 completed follow-up study questionnaires at 3
months, and 15 completed the 6-month follow-up. Fourteen participants responded to weekly messages, while 3
participants reported not having a mobile device or Internet access. In total, 15 participants responded to our end-
of-program survey. Average age was 54.9 (11.7); 9 were female (53%), and the mean duration of LBP was 62.9 (69.7)
months. All satisfaction responses in relation to the exercise program, education program and data collection
procedures reached our threshold of 70% out of 100%. Reported barriers to engagement in the program included
fear of injury, lack of motivation and travel. Facilitators included proximity to home, low cost, flexible schedule and
friendly location.
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Conclusion: The results show the program is feasible in terms of recruitment, low attrition, and patient satisfaction.
Participants highlighted the excellent, relevant education program and the positive, personalized exercise. Future
studies should evaluate the effectiveness of this intervention within a fully powered randomized controlled trial.

Trial registration: NCT03328689

Keywords: Low back pain, Recurrence, Flare up, Physical activity, Education, Self-management, Community
intervention, Feasibility

Key messages on feasibility

� We were uncertain if participants could be recruited
and retained through the course of the study. We
were also uncertain whether the new intervention
was feasible and whether patients would be satisfied
with the mode of delivery, the content of the
education and the exercise or the program in
general. We were also uncertain whether collecting
outcomes using REDCap, mobile app and activity
monitors would be feasible.

� Recruitment rate was lower than expected; however,
within feasibility parameters with potential increase
in advertisement outreach. The retained rate for the
intervention and the follow-ups were within feasibil-
ity parameters. There was high satisfaction with the
exercise and education program demonstrating the
intervention to be highlight feasible. Finally, the re-
sponse rate of the app-generated question was feas-
ible with high response rates for those that owned a
mobile device and not those that did not own their
own device.

� Recommendations are made to increase resources to
improve recruitment rate and potentially increase
the study timeline when planning for a larger study.
Further, provision of mobile devices for completion
of weekly app-related questions or the inclusion of
participants that own a mobile device may be
required.

Background
Longitudinal studies of the natural history of low back
pain (LBP) have defined the contemporary view that
back pain is typically a long-term health condition with
an unpredictable pattern of symptomatic episodes, re-
mission and recurrence [1–3]. After an acute episode of
LBP, approximately 60% of individuals recover within 3
months [4, 5] (pain-free for at least 1 month [4, 5]), but
of those, 50–70% experience a recurrence [6] (episode of
pain lasting at least 24 h following recovery [1, 6]) within
1 year. For persons who never recover fully, 60% will
have at least one pain flare-up within 1 year [1] (worsen-
ing of the condition that lasts from hours to weeks that
is difficult to tolerate and may impact usual activities

and emotions [7]). This means that regardless of
whether individuals have recovered or not from an epi-
sode of LBP, about 60% will have a recurrence or an ac-
tivity limiting flare-up within the following year. This
fluctuating nature of low back pain is a major reason
why the condition carries such a large global social and
economic burden [8].
Exercise therapy is the most commonly endorsed

treatment for an episode of chronic/persistent LBP in
clinical practice guidelines [9, 10] and systematic reviews
[11]. Among the wide variety of exercise approaches
available, there is no evidence of superiority of one exer-
cise over another [9]. Evidence also supports exercise as
effective in preventing recurrences of LBP [12, 13]. A re-
cent systematic review found exercise combined with
education (typically delivered in a group) reduces the
risk of a recurrent episode of back pain by 45% within a
year compared with no treatment or minimal interven-
tion [12, 13]. In addition, exercise reduces the length
and intensity of recurrent episodes when they occur [12,
13]. A review by Choi et al. found exercise programs de-
livered during an episode of back pain were not suffi-
cient to prevent recurrences, but programs targeting
exercises after discharge from care were more effective
in preventing recurrences [12]. While methodologically
sound, these studies with promising results have been
primarily focused on persons that have recovered from a
previous LBP episode. Since recent evidence suggests
that persons with chronic LBP (pain > 3 months [9]) also
suffer from activity-limiting and -disabling flare-ups [1,
2, 14], the prevention of flare-ups in persons with
chronic or recurrent LBP is as important as preventing
recurrences in persons who are pain free. To our know-
ledge, there are no studies that have evaluated whether
similar exercise programs are also effective for prevent-
ing flare-ups in persons with persistent LBP.
Engagement in physical activity together with associ-

ated behavioural changes directed toward a healthier
lifestyle are important issues that need to be addressed
in the general population. Not surprisingly, barriers to
exercise can be intensified in individuals with back pain
who often have kinesiophobia (fear of movement), low
self-efficacy and unhelpful beliefs about their back pain
[8, 15–17]. A fear of recurrence of back pain and flare-
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ups is one of the main reasons why individuals with back
pain avoid physical activity [18, 19]. An education pro-
gram which addresses outcome expectations, self-
management and exercise strategies, such as pacing, is
crucial for the success of a physical activity program in
this patient group. Thus, the Back to Living Well pro-
gram addresses an important gap between the prescrip-
tion of exercise by a health care provider and
engagement and adherence to physical activity in the
community by individuals suffering with back pain. This
sustainable community-based physical activity and edu-
cation program is focused on self-management with fea-
tures to boost adherence in physical activity [18, 20].
The goal of this program is to support individuals who
have recently received care for their LBP and to enable
them to act on the health care recommendations and
engage in physical activity in the community. The pro-
gram will address known barriers to continued physical
activity.
Given the complexities of designing a community-

based program, as well as developing an evaluation pro-
gram that includes the use of technology for real time
data capture, we aimed to conduct a study to test the
feasibility of a program of care for patients with LBP.
The primary objectives of this study were to test the
feasibility of the Back to Living Well program for pa-
tients with non-specific LBP in terms of recruitment,
barriers and facilitators for the engagement in the pro-
gram, adherence to the program, satisfaction with the
exercise and education sessions and data collection
procedures.

Methods
Study design
This was a one-arm intervention study with 6 months
follow-up. The study was registered a priori
(NCT03328689) and received ethics approval from the
Hamilton Integrated Health Research Board (HiREB
#2721).

Participants and setting
This study was conducted in Hamilton, Ontario, Canada.
Patients were recruited from local physiotherapists, chi-
ropractors and osteopaths delivering care in the commu-
nity or through local YMCA advertisement (e.g.
newsletter and social media). Physiotherapists and chiro-
practors were informed about the study using fax, tele-
phone contact or in-person visits. Identified participants
were referred to the study using a standard referral form
that included the participant’s contact information, the
presence of comorbidities and general exercise recom-
mendations (e.g. contra-indications). Persons identified
through advertisement were asked to request a referral
directly from their treating health care professional,

which could include physiotherapists, chiropractors, os-
teopaths and physicians. Given our budget constraints,
we aimed to recruit 20 participants within 2 months of
recruitment. Sample size calculation was not conducted,
and a sample size of 20 participants was deemed suffi-
cient as per our previous experience.
Participants were eligible if they met the following

criteria:
� Have been discharged < 3 months ago from care

(e.g. physiotherapy, chiropractic or osteopathic)
following a course of treatment for LBP (pain in the
area between the 12th rib and buttock crease) [9]

� Have non-specific LBP or a history of non-specific
low back pain, meaning the pain is not attributed to
a specific diagnosis such as ankylosing spondylitis,
vertebral fracture, etc. Non-specific LBP is some-
times called mechanical LBP and accounts for ~
85% of LBP diagnosis [21, 22]

� Between 18 and 80 years of age
� We included 2 groups of patients: (1) Currently

pain-free (had recovered from an episode of LBP; or
with mild/moderate LBP (pain intensity ≤ 5/10). The
cutoff of 5/10 is used in the literature to dichotomise
low/medium-to-high pain intensity [2, 23]
Participants were excluded if they met the following
criteria:

� Comorbidity preventing participation in physical
activity. The Physical Activity Readiness
Questionnaire (PAR-Q) from the American College
of Sports Medicine guidelines [24] was used for
screening and further confirmed through contact
with the referring health care professional.

� Inadequate English to complete outcome measures
� Currently participating in an exercise program

similar to the one being evaluated
� History of spine surgery

Procedures
Eligibility criteria were initially confirmed by the refer-
ring health care professional and later by the research
staff conducting baseline assessment. All participants
attended an initial appointment during which the re-
search assistant gave an overview of the study, and par-
ticipants signed consent forms. Baseline questionnaires
were completed on the REDCap survey platform
through a link sent to the participant’s email address. All
outcome measures in the study, apart from the activity
monitor, were self-reported. Longitudinal data collection
procedures were explained to the participant, and their
smartphones were set up to receive study notifications
for weekly pain data collection (MetricWire Inc. app).
Online study assessments of self-reported questionnaires
occurred at baseline, immediately after the intervention
at 3 months, as well as a 6-month follow-up. In addition,
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participants also responded to weekly questions about
their pain, activity limitation and their mood using a
mobile app (MetricWire Inc.). Participants were also
asked to complete an action plan using REDCap survey
and the short form International Physical Activity Ques-
tionnaire (IPAQ) weekly for the intervention phase of
the study (first 12 weeks). Finally, all participants re-
ceived an activity monitor (Garmin Vivo 3) and were
instructed by the research staff on how to sync their
monitor with an electronic device (phone, tablet or com-
puter) for the collection of physical activity outcomes on
a biweekly basis. Participants who did not comply with
the data collection system were contacted and reminded
of the procedures and time requirements.

Intervention
The Back to Living Well program was a collaboration
with LiveWell, which is a partnership between YMCA
Hamilton, Burlington and Brantford, (YMCA HBB), the
local health care funder, Hamilton Health Sciences
(HHS) and McMaster University. LiveWell programs are
focused on health outcomes for persons with chronic
conditions, including frailty/illness prevention, self-
management, and easing the transition from hospital to
community. Our patient-oriented program was devel-
oped within the auspice of the LiveWell programs.
Participants met with a LiveWell specialist (kinesiolo-

gist), for approximately 45 min following study baseline
assessment (conducted by a research personnel). The
LiveWell specialist assessed baseline capacity in com-
pleting individual exercise goals and designed an individ-
ualized exercise program taking in consideration referral
recommendations. The referral included recommenda-
tions, contraindications and comorbidities relevant to
exercise prescription (e.g. knee osteoarthritis).
The 12-week program consisted of a weekly 1-h phys-

ical activity session. There were also four 30-min educa-
tion classes (2 h in total) held in conjunction with the
first 4 exercise sessions. While group classes were used,
a large portion of the exercises were tailored to each in-
dividual. Qualitative studies of patient’s beliefs regarding
LBP care support the development of an individualized
program within a shared decision-making framework
[25–27]. Although classes were once a week, as partici-
pants progressed through the program and became more
familiar with exercising, they were encouraged to engage
in physical activity at least 3× per week (as per WHO
recommendations for exercise) within or outside the
YMCA. All participants received a 4-month free mem-
bership at the YMCA and had access to all exercise facil-
ities and programs.
Evidence from exercise therapy studies [11] and pre-

vention of recurrent episodes in LBP [12, 13] do not
provide recommendations on the type of exercises (e.g.

strength training). This is in line with clinical practice
guidelines that suggest that not one form of exercise is
superior to another and that engaging in exercise is what
is important [9]. Thus, classes included a 15-min group
warm up, (e.g. plyometrics, light walking with arm and
leg movements), 30 min of individualized exercises in
the gym, which included all 3 types of exercise (cardio-
vascular, strengthening and stretching) [28] and a 15-
min group program consisting of back-specific exercises
(e.g. core strengthening) [29, 30], and cool down (con-
sisting primarily of relaxation and mindfulness) [31].
Mindfulness has been cited as an important component
for the management of central sensitization and persist-
ent pain [31]. The individualized portion of the exercises
targeted at each individual’s goals. For example, if a par-
ticipant wanted to lose weight or develop muscle mass,
the program targeted these goals (e.g. cardiovascular
program and strengthening).
Exercises were delivered using a graded activity

principle [32]. That is, at the first appointment, the Live-
Well specialists identified individual goals and needs
based on an interview and referral forms. Baseline cap-
acity and pain levels during the activity were tested. Ini-
tial levels of activity were set at 60–75% of the initial
capacity or when pain increased greater than 2 points on
a 0–10-point scale (where 0 is no pain and 10 is the
worse pain possible). Then, throughout the program, the
activity was gradually progressed to move closer to the
desired goal. Progression was set at an increase of ap-
proximately 10% per week in either duration, repetitions
or load. If a participant experiences a flare-up during the
program, it was important to address the problem with-
out an injury focus and potentially modify the program
(e.g. alter the intensity).
Education was integrated and comprised evidence-

based information on back pain [33, 34], efficient use of
the back during daily activities, principles of self-
management [35, 36], self-efficacy and pain neurophysi-
ology [37]. The education provided an understanding of
back pain and aimed to reduce fears associated with the
condition [38]. It also provided participants with self-
management strategies, such as pacing, ergonomics and
action planning. All participants were encouraged to
complete an action plan (activity related) weekly with
the support of the LiveWell specialist as part of the self-
management component of the intervention. A detailed
exercise protocol can be provided upon request.
Strategies to improve long-term adherence included

social support (e.g. group exercises in a friendly environ-
ment) and the provision of an activity monitor for indi-
vidual tracking. Social support has been reported in the
literature as one of the main tools to boost adherence to
exercise programs [17]. Participants were encouraged to
use the activity monitor provided to all participants for
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tracking physical activity as a means of biofeedback and
reinforcement. Additionally, activity monitors that use
accelerometer technology and track levels of physical ac-
tivity, steps taken and heart rate have been found to sup-
port long-term adherence to physical activity [39, 40].

Outcomes
Primary feasibility outcomes
Feasibility outcomes were recruitment rate, satisfaction
with the program, satisfaction with study procedures, ad-
herence with the program and follow-up rates. These
data were collected through administrative data and an
end-of-study survey. Based on our previous experience,
a recruitment rate of 10 participants per month and a
retention of 85% were deemed feasible. The survey in-
cluded questions on satisfaction and enjoyment around
the exercise and education programs, how much was
learned from the education program, whether they
would recommend the program to a friend, and whether
the data collection procedures were perceived as bother-
some. Survey questions were answered using a visual
analogue scale from 0 to 100. Scores of 70 or more were
deemed to be important. The survey also included open
questions about barriers and facilitators to physical ac-
tivity and the program that were summarized into a list.

Physical activity We used two methods to evaluate
physical activity compliance. These included compliance
with the exercise program using the YMCA swipe cards
that patients used to enter the facility and weekly phys-
ical activity and sedentary behaviour using the activity
monitor, Garmin Vivo 3. Data extracted included total
steps per week. There is limited information on the psy-
chometric properties of the Garmin activity tracker in a
clinical population; however, studies in a general popula-
tion have demonstrated that the tracker has moderate-
to-good reliability, validity and accuracy [41–43].

Effectiveness outcomes

Disability The Roland Morris Disability Questionnaire
was used to evaluate disability [44]. This questionnaire is
one of the most widely used and recommended disability
measures in LBP and has been shown to be valid, reli-
able and responsive with minimal clinical important dif-
ference (MCID) of 6 points [44, 45].

Pain Average pain intensity over the last week was mea-
sured using a numeric rating scale (NRS) from 0 to 10,
where 0 is no pain and 10 is the worse pain possible
[44]. This measure is one of the most commonly used
measures to assess pain in LBP studies [44] and is also a
core outcome measure in LBP with MCID of 2 points
[44, 46].

Function Function was assessed using the Pain-Specific
Functional Scale (PSFS) [47]. The PSFS requires patients
to identify 3 problematic activities and rate these activ-
ities on a scale from 0 to 10. The total score is from 0 to
10, as an average of the 3 activities. The PSFS has evi-
dence for validity, reliability and responsiveness in LBP
populations with MCID of 4 [48, 49].

Health-related quality of life Health-related quality of
life was assessed using the EQ-5D-5L [46, 50] with plans
for a future cost-effectiveness analysis study [51]. De-
scriptive of each question: mobility, self-care, usual activ-
ities, pain/discomfort, anxiety/depression will be
presented as per questionnaire guidelines.

Number of flare-ups This outcome measure was
assessed weekly using a mobile app. App notifications
were sent weekly (every Monday morning) for 6 months.
A consensus-based flare-up definition was used: a wors-
ening of the condition that lasts from hours to weeks
that is difficult to tolerate and may impact usual activ-
ities and emotions [7]. Thus, a participant was deemed
to have had a flare-up if (a) there was a worsening of
pain levels of at least 2 points on a 0–10 scale as per the
established MCID of 2 [44] and (b) if the participants fit
the criteria for activity-limiting flare-up as measured
using an adaptation of item PI9 of the PROMIS item
bank (How much did LBP interfere with your day-to-day
activities?). A score of 3 or greater (representing some-
what impactful) on a 1–5 scale was deemed to be activ-
ity limiting. We evaluated the number of flare-ups, the
length of flare-ups and the intensity of flare-ups.
We also used additional questionnaires to characterize

the sample in terms of fears, beliefs and attitudes to-
wards their back pain. These included the TAMPA Scale
of Kinesiophobia [52], the Pain Self-Efficacy Question-
naire [53] and the Coping Strategies Questionnaire [54].

Statistical analysis
Descriptive statistics were used to summarize feasibility
outcomes. Given that we had 26 weeks of physical activ-
ity data using the activity monitor, we conducted a linear
mixed model with physical activity as the dependent
variable, time as an independent variable and partici-
pants as a random factor. Results for effectiveness out-
comes were presented to demonstrate trends, but no
statistical analysis was conducted. All statistical analyses
were conducted using Stata Inc 14.0.

Results
Recruitment rate
Recruitment occurred from December 2018 to February
2019 (2 months in total). We received 19 referrals for
the study from health care professionals. We also
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received 10 direct contacts (email or phone call) from
participants responding to the advertisement in the
community. Of those, 2 were formally referred to the
study following a visit to a health care professional. One
participant was already exercising 4 times a week at the
YMCA, who was therefore excluded. The primary reason
for non-eligibility of individuals from the community
was not having a recent history of care seeking. Of the
20 participants eligible for inclusion, 3 decided not to
enter the program due to time availability. Thus, we in-
cluded 17 participants in 2 months for a recruitment
rate of 9 patients per month, which is slightly lower than
the 10 patients per months in our feasibility threshold.
Since we were running group classes, we stopped re-
cruitment once we had enough numbers to fill in 2 clas-
ses. There was a maximum 4-week staggered start of
some participants into the classes. Participants’ demo-
graphic characteristics are included in Table 1. Average
age was 54.9 years (11.7); nine (53%) were females and
the mean duration of LBP was 62.9 (standard deviation
69.7) months.

Attrition rate
Of the 17 participants included in the study, all com-
pleted baseline assessment, 16 (94%) completed the
follow-up assessment at 3 months and 15 (88%) com-
pleted the 6-month follow-up meeting, our 85% target
for attrition rate. One participant was lost to follow-up
at 3 months. Two other participants missed follow-ups,
one at 3 months and the other at 6 months. Weekly text
messages were responded consistently (at least 80% of
all 26 weeks) by 13 (70%) participants. Of the 4 partici-
pants that did not respond consistently to weekly mes-
sages, 3 did not have regular access to a mobile device
or internet to receive notifications. All of these partici-
pants, at the beginning of the study, mentioned having
access to partners or family devices for the completion
of assessments. Interestingly, from all 17 participants,
only 1 person did not consistently respond to our
weekly REDCap surveys sent to email during the first
12 weeks of the program to complete action planning.
Additionally, 15 participants (88%) wore their activity
monitors through the 26 weeks of the study with an
adherence rate of 70% (wearing and syncing the activ-
ity monitor). Finally, 14 participants (82%) responded
to the end of program survey. See Fig. 1 for the flow
diagram.

Self-reported outcomes
Participants included in this study had lower-than-
average fear of movement and had better self-efficacy
and coping strategies than expected, compared with
other previously published studies [55]. As expected,
participants had lower levels of pain and disability

compared to studies including participants seeking care
for an episode of LBP (Table 2) [29, 56].

Flare
In total, there were 4 participants that had a flare-up during
the 23 weeks of the study. One participant had 1 flare-up, 2
participants had 2 flare-ups and 1 participant had 3 flare-
ups. Six of the 8 flare-ups occurred during the intervention
period of the study. The average amount of change in pain
during a flare-up was 2.6 (0.7) points on a 10-point scale.

Table 1 Participant characteristics and questionnaire scores at
baseline (n = 17)

Score

Characteristic (mean, SD)

Age (years) 54.9 (11.7)

Weight (kg) 82.9 (18.5)

Height (cm) 1751. (10.2)

BMI 26.9 (4.8)

Duration of low back pain (months) 62.9 (69.7)

Sex (Female) (n (%)) 9 (52.94)

Marital Status (n (%))

Married 14 (82.4)

Divorced 1 (5.9)

Common law 1 (5.9)

Single 1 (5.9)

Occupation (n (%))

Not working* 4 (23.5)

Working 13 (76.5)

Employment (n (%))

Full-time full duties 8 (47.1)

Full-time selective duties 1 (5.9)

Part-time full duties 2 (11.8)

Part-time selective duties 2 (11.8)

Not seeking employment 4 (23.5)

Smoking/medication (n (%))

Smoking 1 (5.9)

Taking painkillers 2 (11.8)

Education (n (%))

High school diploma 2 (11.8)

Diploma 5 (29.4)

Bachelor’s degree 1 (5.9)

Post graduate degree 3 (17.7)

Other (e.g. professional training) 6 (35.3)

Scale (mean, SD)

TAMPA scale of Kinesiophobia 33.7 (6.6)

Pain Self-Efficacy Questionnaire 43.9 (13.4)

Coping Strategies Questionnaire 5.6 (8.3)
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The average change in activity limitation was 1 (0.6) on a 5-
point scale. The medium length of flare-ups was for 1 week,
with one lasting 3 weeks and one lasting 6 weeks.

Physical activity adherence
The activity monitors did not show a statistically signifi-
cant increase in steps over the 6 months of the study
when considering participants as random factors; how-
ever, there was a significant increase over time when
running a simple linear regression (coef = 66.5, 95% CI
9.3 to 123.8, p = 0.023, R2 = 0.015). This demonstrates
that changes over time are highly depended on each par-
ticipant. The average number of times a participant
attended the YMCA over the 6 months of the study was
13.9 (11.7) ranging from 1 to 40 times, although it is
possible that not all participants scanned their cards
when entering the facility. Adherence with the education
program was tracked, and all participants attended all
education sessions or watched education videos online.

Satisfaction survey
Fifteen of the seventeen participants responded to the
survey. All quantitative questions were answered on a
visual analogue scale from 0 to 100. All responses
reached our threshold for feasibility of 70 points, apart
from the question related to bothersome data collection
procedures that was 62%. See Table 3.
In addition to the quantitative questions, participants

answered open-ended questions about the program. Par-
ticipants were asked to report positive aspects of the
program, which included many positive comments about

the facility, the personnel and the mode of exercise de-
livery. A summary is presented below:

� Excellent education program
� Enthusiastic trainers that were friendly and helpful
� Good support for the exercise program
� Good to be able to track with activity monitor
� Free membership
� Good communication with YMCA staff
� Opportunity to try out the gym and equipment
� Personal attention and non-threatening atmosphere
� Personalized exercises

Participants were asked to report the negative aspects
of the program, which included comments about the
data collection procedures and the location of the pro-
gram. A summary is presented below:

� Do not like that it involves exercise machines.
� Some data collection were confusing and long.
� The location was far, especially in the winter.
� Wearing the activity monitor after 12 weeks of the

program
� The time it took to learn about the exercise

equipment within a group

Participants were asked to note barriers related to ad-
herence with the exercise program, and many of the
highlighted barriers are similar to other previously listed
barriers to exercising with LBP [18, 20]. A summary is
presented below:

Fig. 1 Flow diagram
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Table 2 Baseline, 3rd-month and 6th-month results of outcome measures

Baseline 3 months 6 months

Scale (mean, SD)

Weekly Pain Rating (NRS) 3.7 (2.3) 2.7 (1.9) 2.1 (1.8)

Patient-Specific Functional Scale 5.4 (2.8) 6.7 (2.5) 6.9 (6.7)

Roland Morris Disability Questionnaire 6.2 (4.5) 4.8 (3.8) 5.1 (5.7)

EQ-5D-EL

Mobility Level 1 = 8 (47%) Level 1 = 9 (56%) Level 1 = 9 (64%)

Level 2 = 6 (35%) Level 2 = 6 (38%) Level 2 = 3 (21%)

Level 3 = 3 (18%) Level 3 = 1 (6%) Level 3 = 2 (14%)

Level 4 = 0 Level 4 = 0 Level 4 = 0

Level 5 = 0 Level 5 = 0 Level 5 = 0

Self-care Level 1 = 11 (65%)
Level 2 = 4 (24%)
Level 3 = 0
Level 4 = 0
Level 5 = 2 (11%)

Level 1 =11 (69%)
Level 2 = 5 (31%)
Level 3 = 0
Level 4 = 0
Level 5 = 0

Level 1 = 16 (100%)
Level 2 = 0
Level 3 = 0
Level 4 = 0
Level 5 = 0

Usual activities Level 1 = 7 (41%) Level 1 = 7 (441%) Level 1 = 8 (57%)

Level 2 = 7 (41%) Level 2 = 6 (38%) Level 2 = 4 (29%)

Level 3 = 2 (12%) Level 3 = 2 (12%) Level 3 = 2 (14%)

Level 4 = 1 (6) Level 4 = 1 (6) Level 4 = 0

Level 5 = 0 Level 5 = 0 Level 5 = 0

Pain/discomfort Level 1 = 2 (12%) Level 1 = 4 (25%) Level 1 = 5 (36%)

Level 2 = 6 (35%) Level 2 = 6 (38%) Level 2 = 5 (36%)

Level 3 = 9 (53%) Level 3 = 6 (38%) Level 3 = 4 (29%)

Level 4 = 0 Level 4 = 0 Level 4 = 0

Level 5 = 0 Level 5 = 0 Level 5 = 0

Anxiety/depression Level 1 = 10 (59%)
Level 2 = 5 (29%)
Level 3 = 1 (6%)
Level 4 = 1 (6)
Level 5 = 0

Level 1 = 9 (56%)
Level 2 = 7 (44%)
Level 3 = 0
Level 4 = 0
Level 5 = 0

Level 1 = 10 (71%)
Level 2 = 4 (29%)
Level 3 = 0
Level 4 = 0
Level 5 = 0

Flare-up (number of flare-ups per patient per 3 months) N/A 0.4 (0.8) 0.35 (0.76)

Table 3 Feasibility outcomes

Questions Responses mean (SD)

How satisfied are you with the program (not at all–extremely) 82.1 (16.5)

How satisfied are you with your exercise outcomes (not at all–extremely) 78.2 (19.6)

How much did you enjoy the exercise program (did not–very much) 78.1 (22.2)

How much did you enjoy the education program (did not–very much) 85.1 (12.4)

How much did you learn from the education program (not at all–a lot) 79.2 (13.3)

Would you recommend this program to a friend or family member? (not at all–definitely) 81.9 (20.4)

How bothersome did you find the data collection process (not at all–extremely) 38.2 (30.3)

How confident are you that you will continue to exercise 150 min per week? (Not at all–extremely) 81.8 (21.1)
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� Fear of injury or pain
� Lack of motivation
� Distance after work in rush hour
� Cost may be a limitation
� Commute and transport

Participants were also asked to note facilitators to ad-
herence with the exercise program. Comments were re-
lated to the location, timing and costs. A summary is
presented below:

� Low cost
� Close to home
� Flexible schedules
� Friendliness of the location
� Short length of the program and time required

Discussion
The study results show that the program is feasible in
terms of retention rate and patient satisfaction. Our re-
cruitment rate was slightly lower than expected; how-
ever, it is still within the parameters for continuing the
study with small modifications, specially considering that
we reached our study sample within a relatively short re-
cruitment time of approximately 2 months and with few
resources to support recruitment. Follow-up rates were
higher than 85% for the effectiveness outcomes, with
only one participant withdrawing from the study for un-
known reasons. Despite the burden of weekly reporting,
70% compliance was reached, which was even higher
(85%) among those who owned a mobile device. The use
of activity monitors was also found to be feasible to col-
lect physical activity data within the first 12 weeks of the
intervention, though longer-term compliance was lower
following the cessation of the intervention. Finally, we
reached all targets for satisfaction with the program,
with the one exception of data collection method (ques-
tionnaires, weekly texts/app, and activity monitors) for
the exercise program that was perceived as bothersome
by a large minority (38%) of participants.
Overall, participants were responsive to the multidi-

mensional components of the LiveWell program. The
result of the qualitative open-ended questions demon-
strated that participants enjoyed the opportunity to join
a community-based exercise program. Many highlighted
the importance and the quality of the education pro-
gram. An important aspect that should be considered in
community-based programs is the environment in which
these programs are delivered. Many participants
highlighted the friendliness of the staff and the non-
threatening environment as a significant positive aspect
of the program. These factors may also be linked to so-
cial support that is one of the main predictors of long-
term adherence to exercise and behavioural change [17].

Personalized attention was another factor that was
highlighted as being important. This confirms results
from qualitative studies of perceived beliefs about LBP
care that support the importance of an individualized
program [25–27].
Barriers to the engagement in exercise included the long

commute and class schedule. Classes were offered in one lo-
cation only during two specific times (afternoon or early
evening). Thus, a larger-scale implementation of this pro-
gram should consider a greater range of appropriate loca-
tions and times for the program. We had an adequate
recruitment rate. However, including persons who were re-
cently discharged from care (< 3 months) from physiother-
apy and chiropractic clinics limited recruitment to persons
with access to these services. Many Canadians do not have
access to outpatient rehabilitation as this is not included
within the public health system. Thus, broader inclusion cri-
teria could improve on the generalizability of the study cap-
ture additional persons living in the community with LBP
who would benefit from a community-based program. This
includes the potential inclusion of participants with a history
of recurrent LBP as well as participants with higher levels of
pain that were excluded from this study. These groups repre-
sent a large proportion of individuals living with back pain in
the community [1, 4, 57].
Tracking YMCA attendance was suboptimal as it is

likely that not all participants scanned their cards when
entering the YMCA. Thus, tracking attendance of each
class for each participant by those delivering the inter-
vention may provide better adherence data. The use of
the activity monitors was an efficient method of tracking
physical activity levels, although the 70% response rate
was a limitation to the information provided. However,
there are limitations with this form of physical activity
assessment, as some participants engaged in cycling ex-
ercises that were not captured by the activity monitor.
The same limitation applies to water-based activities.
Thus, a higher-grade activity tracker in combination
with diaries may provide a better representation of phys-
ical activity performance as well as adherence.
Weekly follow-ups were limited by the availability of a

smartphone and or access to internet data. However, re-
sponse rates to weekly email surveys had very high re-
sponse rates. Thus, the possibility of offering multiple
methods of collecting data using a mobile app or email
surveys or phone, that caters to the needs of each par-
ticipant, may significantly improve response rates and
the feasibility of collecting weekly outcomes [58]. Fre-
quent weekly data collection with a large number of par-
ticipants would be very expensive and bothersome
without the use of technology. Another limitation of this
study was the fact that it was a one-arm study. This
methodology only allows us to evaluate the feasibility of
the intervention but not the methods of an RCT where
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patients that are randomized to the usual care group
might have greater issues with retention and adherence
with our data collection.

Conclusion
The results of this study demonstrate an intervention
that is feasible and a data collection protocol that can be
easily improved to reduce attrition rates. Primary
strengths of the pilot study were use of a design that was
registered a priori and recruitment of an adequate num-
ber of participants to provided relevant feasibility infor-
mation about the new Back to Living Well program and
suggestions for improvement. Limitations included the
poor tracking of attendance during exercise sessions and
suboptimal response rates to the weekly pain measures
which provides valuable information for a fully powered
study. In general, the program was feasible, with high
participant satisfaction. While there was a trend towards
improvement of pain, disability, function, quality of life
and physical activity over time, the effectiveness of the
intervention is unclear given the lack of power. Future
high-quality, adequately powered randomized controlled
trials are needed to test the effectiveness of this
intervention.

Abbreviations
LBP: Low back pain; PSFS: Patient-Specific Functional Scale; VAS: Visual
analogue scale; EQ-5D-5L: EuroQol; RMDQ: Roland Morris Disability
Questionnaire; MCID: Minimal clinical important difference; HHS: Hamilton
Health Sciences; YMCA HBB: YMCA Hamilton, Burlington, and Brantford

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s40814-021-00863-7.

Additional file 1. End of study satisfaction questionnaire.

Additional file 2. CONSORT 2010 checklist of information to include
when reporting a pilot or feasibility trial*

Acknowledgements
Not applicable

Authors’ contributions
LM, JL, MH, MB, MK and GH conceptualized the study and did the
interpretation and write up of the manuscript. LM conducted data collection
and data analysis. The authors have read and approved the manuscript.

Funding
The study was funded through LM start-up funds from McMaster University
and with in-kind support from the YMCA Hamilton, Burlington and Brantford.

Availability of data and materials
The data are available upon request.

Declarations

Ethics approval and consent to participate
The study was approved by the Hamilton Integrated Health Research Board
(HiREB #2721).

Consent for publication
Not applicable

Competing interests
LM is an Associate editor of BMC Musculoskeletal Disorders.

Author details
1School of Rehabilitation Science, Faculty of Health Sciences, McMaster
University, Hamilton, Ontario, Canada. 2School of Physical Therapy and
Western’s Bone and Joint Institute, Western University, London, Ontario,
Canada. 3Macquarie University, Sydney, New South Wales, Australia.
4Department of Family Medicine, Faculty of Health Sciences, McMaster
University, Hamilton, Ontario, Canada. 5YMCA Hamilton, Burlington, Brantford,
Canada. 6Western University, London, Ontario, Canada.

Received: 26 May 2020 Accepted: 3 June 2021

References
1. Macedo LG, Maher CG, Latimer J, McAuley JH, Hodges PW, Rogers WT.

Nature and determinants of the course of chronic low back pain over a 12-
month period: a cluster analysis. Phys Ther. 2014;94:210–21.

2. Dunn KM, Jordan K, Croft PR. Characterizing the course of low back pain: a
latent class analysis. Am J Epidemiol. 2006;163(8):754–61.

3. Stanton TR, Henschke N, Maher CG, Refshauge KM, Latimer J, McAuley JH.
After an episode of acute low back pain, recurrence is unpredictable and
not as common as previously thought. Spine. 2008;33(26):2923–8.

4. Henschke N, Maher CG, Refshauge KM, Herbert RD, Cumming RG, Bleasel J,
et al. Prognosis in patients with recent onset low back pain in Australian
primary care: inception cohort study. BMJ. 2008;337:a171.

5. Menezes Costa LC, Maher CG, Hancock MJ, McAuley JH, Herbert RD, Costa
LOP. The prognosis of acute and persistent low back pain: a meta-analysis.
CMAJ. 2012;184(11):E613–E24.

6. da Silva T, Mills K, Brown BT, Pocovi N, de Campos T, Maher C, et al.
Recurrence of low back pain is common: a prospective inception cohort
study. J Physiother. 2019;65(3):159–65.

7. Costa N, Ferreira ML, Setchell J, Makovey J, Dekroo T, Downie A, et al. A
definition of "flare" in low back pain: a multiphase process involving
perspectives of individuals with low back pain and expert consensus. J Pain.
2019.

8. Foster NE. Barriers and progress in the treatment of low back pain. BMC
Med. 2011;9:108.

9. Koes BW, van Tulder M, Lin C-WC, Macedo LG, McAuley J, Maher C. An
updated overview of clinical guidelines for management of non-specific
low back pain in primary care. Eur Spine J. 2010;19:2075–94.

10. Oliveira CB, Maher CG, Pinto RZ, Traeger AC, Lin C-WC, Chenot JF, et al.
Clinical practice guidelines for the management of non-specific low back
pain in primary care: an updated overview. Eur Spine J. 2018;27:2791–803
https://doi.org/10.1007/s00586-018-5673-2.

11. Hayden JA, van Tulder MW, Malmivaara A, Koes BW. Exercise therapy for
treatment of non-specific low back pain. The Cochrane Library. 2005;4.

12. Choi BKL, Verbeek JH, Tam WWS, Jiang JY. Exercises for prevention of
recurrences of low back pain. Cochrane Database Syst Rev. 2011;2.

13. Steffens D, Maher CG, Pereira LS, Stevens ML, Oliveira VC, Chapple M, et al.
Prevention of low back pain: a systematic review and meta-analysis. JAAMI.
2016;176(2):199–208.

14. Kongsted A, Kent P, Axen I, Downie AS, Dunn KM. What have we learned from ten
years of trajectory research in low back pain? BMC Musculoskelet Disord. 2016;17:220.

15. Underwood MR, Harding G, Klaber MJ. Patient perceptions of physical
therapy within a trial for back pain treatments (UK BEAM) [with consumer
summary]. Rheumatology. 2006;45(6):751–6.

16. Fordyce WE. Behavioral methods for chronic pain and illness. St Louis:
Mosby; 1976.

17. Foster C, Hillsdon M, Thorogood M, Kaur A, Wedatilake T. Interventions for
promoting physical activity. Cochrane Database Syst Rev. 2005;1.

18. Darlow B, Peery M, Dean S, Mathieson F, Baxter GD, Dowell A. Putting
physical activity while experiencing low back pain in context: balancing the
risks and benefits. Arch Phys Med Rehabil. 2016;97:245–51.

19. Stenberg G, Fjellman-Wiklund A, Ahlgren C. ‘Iam afraid to make the damage
worse’ - fear of engaging in physical activity among patients with neck and
back pain - a gender perspective. Scand J Caring Sci. 2014;28:146–54.

Macedo et al. Pilot and Feasibility Studies           (2021) 7:134 Page 10 of 11

https://doi.org/10.1186/s40814-021-00863-7
https://doi.org/10.1186/s40814-021-00863-7
https://doi.org/10.1007/s00586-018-5673-2


20. Slade SC, Patel S, Underwood M, Keating JL. What are patient beliefs and
perceptions about exercise for nonspecific chronic low back pain? A
systematic review of qualitative studies. Clin J Pain. 2014;30:995–1005.

21. vanTulder MW, Assendelft WJJ, Koes BW, et al. Spinal radiographic findings and
nonspecific low back pain - A systematic review of observational studies.
Spine. 1997;22(4):427–34. https://doi.org/10.1097/00007632-199702150-00015.

22. Henschke N, Maher CG, Refshauge KM, et al. Prevalence of and screening
for serious spinal pathology in patients presenting to primary care settings
with acute low back pain. Arthritis Rheum. 2009;60(10):3072–80.

23. VonKorff M, Ormel J, Keee F, et al. Grading the severity of chronic pain. Pain.
1992;50:133–49.

24. Bredin SS, Gledhill N, Jamnik VK, et al. PAR-Q+ and ePARmed-X+: new risk
stratification and physical activity clearance strategy for physicians and
patients alike. Can Fam Physician 2013;59(3):273–7.

25. Chou L, Ranger TA, Peiris W, Cicuttini FM, Urquhart DM, Sullivan K, et al. Patients’
perceived needs for medical services for non-specific low back pain: a systematic
scoping review. PLoS ONE [Electronic Resource]. 2018;13(11):e0204885.

26. Dima A, Lewith GT, Little P, Moss-Morris R, Foster NE, Bishop FL. Identifying
patients' beliefs about treatments for chronic low back pain in primary care:
a focus group study. Br J Gen Pract. 2013;63(612):e490–8.

27. Lim YZ, Chou L, Au RT, Seneviwickrama KMD, Cicuttini FM, Briggs AM, et al.
People with low back pain want clear, consistent and personalised
information on prognosis, treatment options and self-management
strategies: a systematic review. J Physiother. 2019;65(3):124–35.

28. Hayden JA, van Tulder MW, Malmivaara AV, Koes BW. Meta-analysis: exercise
therapy for nonspecific low back pain. Ann Intern Med. 2005;142(9):765–75.

29. Macedo LG, Latimer J, Maher CG, Hodges PW, Nicholas M, Tonkin L, et al.
Motor control or graded activity exercises for chronic low back pain? A
randomised controlled trial. BMC Musculoskelet Disord. 2008;9(65):Epub.

30. Saragiotto BT, Maher CG, Yamato TP, Costa LOP, Menezes Costa LC, Ostelo
RWJG, et al. Motor control exercises for chronic non-specific low back pain.
Cochrane Database Syst Rev. 2016;1.

31. Anheyer D, Haller H, Barth J, Lauche R, Dobos G, Gramer H. Mindfulness-
based stress reduction for treatment low bakc pain: a systematic review and
meta-analysis. Ann Intern Med. 2017;166(11):799–807.

32. Macedo LG, Smeets RJEM, Maher CG, Latimer J, McAuley J. Graded activity
and graded exposure for persistent non-specific low back pain: a systematic
review. Phys Ther. 2010;90(6):860–79.

33. Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, Gross DP, et al.
Prevention and treatment of low back pain: evidence, challenges, and
promising directions. Lancet. 2018;391(10137):2368–83.

34. Zahari Z, Ishak A, Justine M. The effectiveness of patient education in
improving pain, disability and quality of life among older people with low back
pain: a systematic review. J Back Musculoskeletal Rehabilitation. 2019;15:15.

35. Machado GC, Pinheiro MB, Lee H, Ahmed OH, Hendrick P, Williams C, et al.
Smartphone apps for the self-management of low back pain: a systematic
review. Best Practice Res Clin Rheumatology. 2016;30(6):1098–109.

36. Geraghty AWA, Stanford R, Stuart B, Little P, Roberts LC, Foster NE, et al.
Using an internet intervention to support self-management of low back
pain in primary care: findings from a randomised controlled feasibility trial
(SupportBack). BMJ Open. 8(3):e016768.

37. Moseley GL, Nicholas MK, Hodges PW. A randomized controlled trial of
intensive neurophysiology education in chronic low back pain. Clin J Pain.
2004;20(5):324–30.

38. George SZ, Childs JD, Teyhen DS, Wu SS, Wright AC, Dugan JL, et al. Brief
psychosocial education, not core stabilization, reduced incidence of low
Back pain: results from the prevention of Low Back pain in the military
(POLM) cluster randomized trial. BMC Med. 2011;9(1):128.

39. Oliveira JS, Sherrington C, Zheng ER, Franco MR, Tiedemann A. Effect of
interventions using physical activity trackers on physical activity in people
aged 60 years and over: a systematic review and meta-analysis. Br J Sports
Med. 2019;09:09.

40. Braakhuis HEM, Berger MAM, Bussmann JBJ. Effectiveness of healthcare
interventions using objective feedback on physical activity: a systematic
review and meta-analysis. J Rehabil Med. 51(3):151–9.

41. Fuller D, Colwell E, Low J, Orychock K, Tobin MA, Simango B, et al. Reliability
and validity of commercially available wearable devices for measuring steps,
energy expenditure, and heart rate: systematic review. JMIR Mhealth
Uhealth. 2020;8(9):e18694.

42. Gaz DV, Rieck TM, Peterson NW, Ferguson JA, Schroeder DR, Dunfee HA,
et al. Determining the validity and accuracy of multiple activity-tracking

devices in controlled and free-walking conditions. Am J Health Promot.
2018;32(8):1671–8.

43. Modave F, Guo Y, Bian J, Gurka MJ, Parish A, Smith MD, et al. Mobile device
accuracy for step counting across age groups. JMIR Mhealth Uhealth. 2017;
5(6):e88.

44. Ostelo RW, Deyo RA, Stratford P, Waddell G, Croft P, von Korff M, et al.
Interpreting change scores for pain and functional status in low back pain:
towards international consensus regarding minimal important change.
Spine. 2008;33(1):90–4.

45. Ostelo RWJG, de Vet HCW, Knol DL, van den Brandt PA. 24-item Roland Morris
disability questionnaire was preferred out of six functional status
questionnaires for post-lumbar disc surgery. J Clin Epidemiol. 2004;57:268–76.

46. Chiarotto A, Boers M, Deyo RA, Buchbinder R, Corbin TP, Costa LOP, et al.
Core outcome measurement instruments for clinical trials in nonspecific
low back pain. Pain. 2018;159(3):481–95.

47. Pengel LHM, Refshauge KM, Maher CG. Responsiveness of pain, disability,
and physical impairment outcomes in patients with low back pain. Spine.
2004;29(8):879–83.

48. Hall AH, Maher CG, Latimer J, Ferreira ML, Costa LOP. The patient specific
functional scale is more responsive than Roland Morris disability
questionnaire when activity limitation is low. Eur Spine J. 2011;20(1):79–86.

49. Horn KK, Jennings S, Richardson G, Vliet DV, Hefford C, Abbott JH. The
patient-specific functional scale: psychometrics, clinimetrics, and application
as a clinical outcome measure. J Orthop Sports Phys Ther. 2012;42(1):30–42.

50. Devlin NJ, Brooks R. EQ-5D and the EuroQol group: past, present and future.
Appl Health Eco Health Policy. 2017;15(2):127–37.

51. Lin CW, Haas M, Maher CG, Machado LA, van Tulder MW. Cost-effectiveness
of general practice care for low back pain: a systematic review. Eur Spine J.
2011;20(7):1012–23.

52. Neblett R, Hartzell MM, Mayer TG, Bradford EM, RJ G. Establishing clinically
meaningful severity levels for the Tampa scale Kinesiophobia. Eur J Pain.
2016;20(5):701–10.

53. Nicholas M. Pain self-efficacy questionnaire: taking pain into account. Eur J
Pain. 2007;11:153–63.

54. Lawson K, Reesor KA, Keefe FJ, Turner JA. Dimensions of pain-related
cognitive coping: cross-validation of the factor structure of the coping
strategy questionnaire. Pain. 1990;43(2):195–204.

55. Macedo LG, Latimer J, Maher CG, Hodges PW, McAuley JH, Nicholas MK,
et al. Effects of motor control exercises versus graded activity in patients
with chronic nonspecific low back pain: a randomized controlled trial. Phys
Ther. 2012;92(3):363–77.

56. Hill JC, Whitehurst DGT, Lewis M, Bryan S, Dunn KM, Foster NE, et al.
Comparison of stratified primary care management for low Back pain with
current best practice (STarT Back): a randomised controlled trial. Lancet.
2011;378(9802):1560–71.

57. Costa LdCM, Maher CG, McAuley JH, Hancock MJ, Herbert RD, Refshauge K,
et al. Prognosis for patients with chronic low back pain: inception cohort
study. BMJ 2009;339(3829). https://doi.org/10.1136/bmj.b3829.

58. Macedo LG, Maher CG, Latimer J, McAuley J. Feasibility of using short
message service (SMS) to collect pain outcomes in a low back pain trial.
Spine. 2012;37(13):1151–5.

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

Macedo et al. Pilot and Feasibility Studies           (2021) 7:134 Page 11 of 11

https://doi.org/10.1097/00007632-199702150-00015
https://doi.org/10.1136/bmj.b3829

	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Key messages on feasibility
	Background
	Methods
	Study design
	Participants and setting
	Procedures
	Intervention
	Outcomes
	Primary feasibility outcomes
	Effectiveness outcomes

	Statistical analysis

	Results
	Recruitment rate
	Attrition rate
	Self-reported outcomes
	Flare
	Physical activity adherence
	Satisfaction survey

	Discussion
	Conclusion
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

