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Musculoskeletal conditions, chronic pain and other complex chronic conditions are primary causes of disability and higher costs to the health system
world-wide and in Nova Scotia. Evidence has shown that exercise is considered an effective way to prevent further deterioration and facilitate better health
in individuals with these debilitating conditions. However, adherence to exercise programs is shown to be low in individuals with pain related conditions
due to many factors including symptoms related to the conditions, access to the programs and lack of motivation. Primary Health Care in Nova Scotia has
designed free health and wellness programs offered in community settings, namely, the Community Health Teams (CHTs). In their initial engagement with the
communities, implementation of exercise programs for individuals with functional limitations due to chronic conditions was identified as a priority. Consequently,
the Low Intensity Exercise Program (LIEP) was developed and implemented to address this priority of the community. In the ten-week program, participants
are empowered to safely self manage symptoms of over-exertion and are taught techniques to gradually progress their physical activity. The impact of the
intervention was examined in an observational study. A total of 140 individuals participated in the study and showed significant improvements in physical health
and over 90% indicated being satisfied with the program. Over 50% of participants also showed improvements in modifiable risk management factors. LIEP
is a one-of-a-kind initiative in Canada that has taken into account adherence challenges into its design considerations and is considered a leading practice by

Accreditation Canada.

INTRODUCTION
Background

Physical activity is considered important in rehabilitation,
prevention and management of chronic conditions [1,2].
Increasing physical activity levels is recommended to improve
health and well being [3]. The benefits of exercise can be attained
at any age, so that persons who have been inactive can improve
their health and well being by becoming moderately active on a
regular basis. Additionally, the importance of exercise and activity
in improving chronic conditions and further deterioration is also
well established [4,5]. Musculoskeletal conditions, chronic fatigue
and other complex conditions are becoming an increasingly well-
recognized cause of disability and mobility issues in addition to
causing higher costs to the health system [6-8]. There are many
negative impacts at the individual level including decreased
physical function and quality of life, increased disability, and
increased use of the health system such as emergency visits,
physician visits and specialist visits [6,9].

Nova Scotia has one of the highest rates of chronic disease
and associated disability costs in Canada [10]. Recognizing the
magnitude of the problem related to chronic conditions and
disability, the local health authority administered surveys to
understand the specific needs of the communities it serves. A
community survey conducted in 2009 - 2010 showed that 2/3
of individuals in the central zone of the health authority reported
having one or more chronic conditions [11]. The surveys also
indicated 50% physical inactivity and 21% unhealthy lifestyle
in the general population. In the same region, disability rates
were shown to be particularly higher for individuals with chronic
pain and related conditions. These individuals have significant
physical limitations that prevent them from performing their
daily activities.

Exercise has shown to be an effective treatment modality in
improving health outcomes for musculoskeletal, chronic pain
conditions and complex chronic conditions [12-14]. However,
adherence to exercise programs appears to present a variety of
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challenges especially to those with pain and fatigue symptoms.
A meta-analysis of exercise interventions for older adults
established greater than 50% dropout in the first three to six
months of the program [15]. There are numerous factors that
have been demonstrated as barriers to regular exercise, including
perceived poor health, poor self-confidence, low motivation and
perceived exercise enjoyment [16]. Research has thus focused
efforts on improving adherence to and participation in exercise
programs in individuals who have significant physical limitations
and other outlined factors [14]. Community-oriented primary
care has shown to support health and wellness for individuals
in the community in which they live [14]. It is shown that
individuals who will not access the healthcare system are more
apt to receiving support from health and wellness programs
in their community. Furthermore, evidence also suggests that
participation in regular group activities can lead to true behavior
change through a pathway of social interaction, group bonding
and behavior modification approaches [12]. Quality of life,
self efficacy, motivation and a sense of camaraderie are other
important indicators that show improvement through group
exercise programs [7]. Furthermore, Primary Health Care (PHC)
has always been conceived as an approach with an implicit
requirement to address Social Determinants of Health not merely
the health systems needs [16].

Primary Health Care in Central Zone (previously known as the
Capital Health) at the Nova Scotia Health Authority developed and
implemented a novel exercise program, namely the Low Intensity
Exercise Program (LIEP) to meet the needs of individuals with
low physical and functional tolerance. The needs identification,
community engagement, the development and implementation
processes associated with the LIEP are described in this paper.

A unique exercise program to support complex needs
and promote healthy communities

Community Health Teams (CHTs) are a novel initiative in the
central zone of Primary Health Care, Nova Scotia Health Authority
offering free health and wellness programming in the community
to help make healthy lifestyle choices and to prevent and manage
risk factors that are common across chronic conditions [17].
During the initial engagement with citizens and stakeholders
from the community, the CHTs received an overwhelming ask
for wellness programs in a variety of areas including physical
activity with a focus on elderly, low income, and those with
chronic illnesses and complex needs [17].

The LIEP is a novel community based collaborative program
designed specifically to meet the needs of individuals who are
physically limited due to chronic conditions. LIEP is unique as
it brings together, via self-referral, people with varying chronic
conditions (chronic pain, arthritis, orthopedic conditions,
cardiovascular and pulmonary diseases, and neurological
conditions) all under the same roof in their own community.

LIEP is a 10 week community based exercise program
available to citizens who are unable to participate in other exercise
programs due to limiting chronic illnesses. LIEP incorporates
exercise that improves aerobic endurance, strength, flexibility
and balance. Participants are empowered to safely self manage
their symptoms of over-exertion and given guidance on how

to progress their physical activity. They are guided to establish
realistic goals using behavior change principles. They work
with physiotherapists to develop individualized home exercise
programs to find solutions to barriers to physical activity that
exist in their lives. Upon successful completion of the program,
participants may be navigated to community exercise programs
and other resources. Participant screening, assessment, exercise
testing and exercise prescription is led by physiotherapists, and is
consistent with American College of Sports Medicine Guidelines,
the gold standard for exercise testing and prescription.

LIEP’s innovative design helps participants take control of
their own health through the integration of self management
supports and behavior change techniques into all components
of the program. Unlike other exercise classes where participants
simply follow the leader, LIEP participants are taught how to
self monitor their exercise intensity level (using blood pressure
and oxygen saturation readings, and blood glucose results).
Participants keep daily records of attendance, pedometer steps,
rate of perceived exertion (effort), and signs and symptoms in
their log books, thereby building their skills and comfort level for
exercising independently. LIEP is creative as it takes the practice
of a guided exercise program and extends it to incorporate
the needs of people living with one or more chronic illnesses.
It differs significantly from traditional exercise programs by
empowering participants to take charge of their own health,
giving them the tools to problem solve and self manage physical
activity in the context of their chronic conditions, using behavior
change methods.

Novel design constructs of LIEP

LIEP is specifically designed to help individuals with
musculoskeletal and other physically debilitating conditions to
benefit from participating in an exercise program with a unique
design that has enabling factors that promotes participation as
shown in Figure (1).

Individual constructs are described below.

o Self -referral: LIEP is unique as it brings together, via self-
referral, people with varying chronic conditions (chronic
pain, arthritis, orthopedic conditions, cardiovascular and
pulmonary diseases, and neurological conditions, etc.) all
under the same roof in their own community.

e (Care in community: As participants attend supervised
exercise programs with their neighbors and other
community members, they develop a greater confidence
and positive attitude about exercise, as well as community
integration.

e “Take control of your life and care” approach: LIEP’s
innovative design helps participants take control of their
own health through the integration of self management
supports and behavior change techniques into all
components of the program.

e “You are the expert”: LIEP participants are taught how
to self monitor their exercise intensity level (using
blood pressure and oxygen saturation readings, and
blood glucose results). Participants keep daily records
of attendance, pedometer steps, rate of perceived
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Figure 1 Novelties of LIEP constructs.
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exertion (effort), and signs and symptoms in their log
books, thereby building their skills and comfort level for
exercising independently.

e Enhancing existing standards: LIEP is creative as it takes
the practice of a guided exercise program and extends it
to incorporate the needs of people living with one or more
chronic illnesses

e Development of LIEP based on citizen and community
feedback: LIEP is unique as it brings together people
with varying chronic conditions (arthritis, orthopedic,
cardiovascular, pulmonary, and neurological conditions)
all under the same roof in their own community.
Participants attend LIEP in the same setting as their
neighbours. They develop a greater confidence and
positive attitude about exercise.

e Support for self-management of chronic conditions: LIEP
helps participants manage their own health through the
integration of self-management supports and behavior
change techniques into all components of the program.
Participants monitor their exercise intensity level and
signs and symptoms of over exertion. Automatic blood
pressure cuffs are available for self-monitoring. Diabetic
participants test their own glucose. Participants keep
daily records of attendance, pedometer steps, rate of
perceived exertion and signs and symptoms in their log
books.

e Behaviour change intervention: LIEP is grounded in
behavior change methods that support participants in
getting started, increasing confidence and transferring
knowledge into practice. On program entry, participants
are guided to set realistic and achievable goals with a goal
setting tool established in collaboration with Behavior

Change Institute [18]. Their goals are re-evaluated at
week six, at discharge and at 6 month follow-up. To
encourage participants to exercise between supervised
sessions, become more independent with their exercise
program, and help them work through their identified
barriers, participants receive an individualized home
exercise program based upon their goals.. Participants
are encouraged to record their activity in a log and to
review with the physiotherapist if desired.

Support to build motivation: To supplement knowledge,
enhance motivation, and provide greater opportunities for
networking and social support information/discussion,
sessions occur during the warm-up and cool-down on
topics focused on self-management, behavior change
and motivation. Topics include succeeding with home
exercise program, barriers to exercise and solutions,
getting and staying motivated, problem solving, home
exercise equipment and community resources.

Facilitating improvement of physical capacity and
tolerance: Supporting physical activity maintenance after
completion of LIEP is essential, and is a short fall of many
exercise focused rehabilitation programs. LIEP works
with participants, providers, community partners and
citizen volunteers to maximize opportunities for physical
activity maintenance. The CHT supports and partners
with other community based physical activity facilities
and programs for free, low cost and accessible programs
and navigates participants to these options and assists
them with making the connections where needed. LIEP
has been integral in supporting community volunteers to
lead walking programs and support other programs for
LIEP participants.
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e Addressing social determinants of health (SDH): LIEP
represents the efforts of PHC and SDH in identify
disempowerment and alienation of marginalized groups,
i.e. those with significant physical limitations as an
obstacle to achieving health equity

Impact of the intervention

In an observational study, the impact of a low intensity
community-based exercise program designed to improve physical
functionality in individuals with chronic pain, fatigue and with
diminished physical capacity was examined. Participants that
accessed the service from 2010-2015 and completed the required
pre, post and follow up measures were included in observing the
impact of the intervention. Inclusion criteria included people
who are unable to walk or exercise more than 15 minutes due to
a chronic health problem, who are able to work independently in
a group setting and who are interested in gradually improving
their physical activity levels. Exclusion criteria are shown below:-
Admission to hospital or emergency for a cardiac event within last
3 months OR established cardiovascular disease with high risk
stratification [2]. Both require referral to Cardiac Rehabilitation
Program.

-Any contraindication to exercise participation, as per ACSM’s
Guidelines for Exercise Testing and Prescription.

-Hereditary Aneurysm, or connective tissue disorder with
predisposition for aneurysm.

"Note: Those who have never participated in a disease specific
exercise/eduction program, such as cardiac or pulmonary
rehabilitation were strongly encouraged to attend these
programs over the LIEP.

The standard of care prior to LIEP was exercise programs
available in the community such as yoga or exercise programs
associated with disease-based interventions and programs
such as cardiac rehabilitation program, pain self-management
program or programs for eating disorder.

MEASURING SUCCESS

Outcomes considered important and relevant to the intention
of the intervention were measured to understand the overall
impact of the initiative in meeting the specific needs of the
community, the population and the health system. Key outcome
measures for LIEP are given below.

e Demographics information

0 In terms of demographics, information was collected
regarding age, sex, education level (attainment of a high school
diploma), marital status, ethnicity, employment status, and
whether a participant had anyone to support them in being
physically active.

e [ndividual level outcomes

o 6 minute walk Distance (6MWD) is an objective measure
of functional exercise capacity in individuals with
moderately severe impairment. The test is a self paced,
submaximal test of exercise capacity, which reflects the
exercise level needed for daily tasks [19].

o SF-12 (short form health survey) -a multipurpose short-
form measure of health status. SF-12 includes items from
the eight concepts of health status: physical functioning,
role limitations due to physical health problems,
bodily pain, general health, vitality (energy/fatigue),
social functioning, role limitations due to emotional
problems, and mental health (psychological distress and
psychological well being) [20].

o Canadian Physical Activity Guidelines indicates “to achieve
health benefits and improve functional abilities, adults
should accumulate at least 150 minutes of moderate- to
vigorous-intensity aerobic physical activity per week, in
bouts of 10 minutes or more”.

e Process outcomes

o Other measures include number of participants
achieving target duration of physical activity, number of
participants improved quality of life scores, and number
of participants reporting readiness to continue with
exercise post program.

e System outcomes

o Self reported outcomes related to health system
utilization, improvements in function, return to work and
other rehabilitation outcomes

Statistical analysis

The purpose of this evaluation was to determine the impact
of the LIEP on specific clinical and exercise measures, and on
SF-12 physical and mental health composite scores. Descriptive
statistics were calculated for each measure. McNemar’s test
was used to compare pre-post and follow-up paired data. For
dichotomous measures, discordant pairs of data can be used to
determine the impact of the LIEP. Comparisons of pre- to post-
assessment and pre- to follow-up assessment for all dichotomous
outcomes were performed using McNemar’s test. The significance
level was set at p<0.05 and Stata computer program was used for
all statistical analyses.

RESULTS

LIEP outcomes are reported for participants who completed
the 10 week program and follow-up session. Between June 2010
and October 2015, a total of 140 individuals completed all pre,
postand follow-up sessions. Of these, 77% were women, and 70%
were 65 years of age or older. Most of the participants attending
the program (65%) had either a musculo-skeletal condition or
arthritis. The average dropout rate for the program was 30% per
program offered.

Blood pressure

At the initial LIEP assessment, 62.86% of the participants
had a blood pressure of less than 140/90mmHg (Figure 2).
After attending the LIEP program, 70% of participants’ blood
pressure readings were less than 140/90mmHg. At the follow-
up session, 70.7% of participants had a blood pressure less than
140/90mmHg.

Atleast 150 minutes of weekly exercise
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Prior to the program, 23.3% of participants (Figure 2) met
the LIEP exercise guideline of at least 150 minutes a week of
low to moderate aerobic physical activity, compared to 42.5%
of participants who met the guideline immediately following the
program (p<0.05). At the follow-up session 41.4% of participants
were still exercising at least 150 minutes a week (p<0.05).

6MWD

Figure (4) shows the proportions of patients who made a
small (220m) and/or substantial meaningful (=50m) change
in the 6MWD performance measure. Immediately following
the program, 54.5% of participants made either a small and/
or substantial meaningful change in the 6MWD performance
measure. Among those participants who made a change in the
6MWD, 26.8% made a small meaningful change (=20m) and
27.7% made a substantial change in 6MWD by walking at least

72%

50 metres more in the 6MWD test at the post session.

At the follow-up session 47.6% of participants improved on
their 6MWD since pre-assessment (Figure 3). At the follow-up
session, 17.8% of participants made a small meaningful change
by walking at least 20 metres and 29.8% made a substantial
meaningful change by walking at least 50 metres more in the
6MWD test than at pre-assessment, showing that participants are
continuing and improving upon their physical abilities.

SF-12: Physical Composite Scores

The overall mean physical composite score (PCS), for LIEP
participants prior to attending the program, was 29.9, well below
the Canadian normative mean of 50.5. After attending the LIEP,
the overall mean score for the group was 32.88. At follow-up,
the overall mean PCS score was 32.86. The overall mean mental

70%
68%
66%
64%
62%
60%
58%

pre

B Blood Pressure<140/90

post

follow-up

Figure 2 Proportion of participants who met target blood pressure, by time period.
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40%

30%
20%
10%

0%
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m At least 150min/wk aerobic physical activity

follow-up

Figure 3 Proportion of participants who met the aerobic physical activity guideline of at least 150 min/wk, by time period.
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Figure 4 Proportion of participants who made a small or substantial change on the 6MWD, by time period.
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composite score (MCS) for LIEP participants prior to attending
the program was similar to the Canadian normative mean, 51.3
versus 51.7 respectively. After attending the LIEP, the overall
mean score for the group was 55.5. At follow-up, the overall mean
MCS score was 52.4. Cut-off points based on the standard error of
measurement (allows for some variability in repeat tests) were
used to determine if participants’ physical health is significantly
above average, average or significantly below average compared
to Canadian normative means. The proportion of participants
who scored in the average or significantly above average range
of the PCS (Figure 4) increased from 14.1% to 23.9%, after
attending LIEP. The proportion of participants who scored in the
average or significantly above average range of the PCS at follow-
up was almost maintained at 22.2%.

The proportion of participants who scored in the average
or significantly above average range of the MCS (Figure 5)
increased significantly from 60.7% to 81.3%, after attending
the LIEP (p<0.05). The proportion of participants who scored in
the average or significantly above average range of the MCS at
follow-up was 67.4%.

Individual and System-Level Impact - Participant

Feedback

In addition to quantitative outcome data, analysis of
qualitative data from client satisfaction surveys revealed: 93%
of participants found the LIEP program valuable. Participants
indicated that they have made progress to improve their health
and wellness by increasing their knowledge (94%), skills (94%)
and confidence (94%). 99% of participants reported that they
feel ready to continue to exercise on their own.

Participant feedback about value-added from

participation

- Semi-structured interviews were conducted to better
understand the value-added to individuals from participating in
LIEP. Main themes ofimprovement post intervention documented
through the interviews includeOverall sense of well-being and a
feeling of better health.

- Symptom management.

- Significant improvement in physical capacity as it
translated to their activities of daily living such as self care,
recreational activities, walking, being able to do chores and being
able to work.

50%

45%

40%

35%

30%
25%

20%
15%
10%
5%
0%

pre-PCS

post-PCS

follow-up PCS

Figure 5 Proportion of participants with average or above average SF-12 physical composite score (PCS), by time period.

100%
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60%
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40%
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follow-up MCS

Figure 6 Proportion of participants with average or above average SF-12 mental composite score (MCS), by time period.
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- Reduction in usage of medication.

- Reduction in use of health services.

- Perception of better mental health.

Sample comments from participants are shown below:

“The whole idea of a group concept- there were about 12 of us
on average. It was motivational.”

“For the past 7 weeks I've been in the Low Intensity Exercise
Program. When I started, I could only walk for 5-10 minutes at a
very slow pace. Now I can walk normally for 30 minutes.”

DISCUSSION AND CONCLUSION

LIEP evolved out of the priority needs identified by the
community, by PHC and by the health authority. Key stakeholders
were involved from the inception, design, implementation,
to ongoing improvements to the programming. Community
members identified that individuals living with physical
limitations related to chronic conditions were unable to access
regular physical activity programs [5]. This need aligned with
a strategic priority area for PHC around improving access and
needs related to chronic disease prevention and management.
Implementation of LIEP was also intended to speak to the basic
and implicit requirement of PHC to address social determinants
of health for its citizens in its care delivery design [16].

During the initial engagement with citizens and stakeholders,
key priorities, barriers and requirements were identified
leading to the novel design elements of this program. Barriers
identified included cost, relevance and availability. Priorities
and requirements included specific consideration for individuals
with very low physical and functional capacity, with chronic
conditions and those that could not tolerate regular physical
activity programs. Design considerations also included the
advantages of group programming and offering program in the
community. LIEP was thus created as a free of charge health
and wellness program in PHC that is located in a community
setting with accessibility considerations such as free parking
and location on a main bus route. The participants and providers
work together to develop appropriate and achievable exercise
programs. To aid in the continuity of care and sustenance of
physical activity improvements, LIEP communicates with family
physicians on program performance and maintenance goals.

A novel community-based exercise program has been
described in this paper with some preliminary outcomes that
are promising. LIEP has a high scalability and spread component
to it which is very appealing. The program within the health
authority has developed in a LEAN approach with cost-effective
and efficient design similar to other CHT programming [17].
LIEP is also considered a novel way of addressing gaps in the
health system for individuals with significant physical capacity
challenges related to complex chronic conditions [21]. LIEP
could be readily replicated by other organizations as a low-
cost community-based physical activity program [22]. It could
run as an adjunct to regular established chronic disease and
prevention programs or be integrated into existing health human
resource pool (for example, using a community physiotherapist
and nurse). Facilitators to implementing a LIEP program

include: having established relationships with community
partners and referring groups and organizations; having access
to promotional material; and access to a suitable community
venue/ exercise space. Due to its unique design considerations
and spreadable components, LIEP has received the Accreditation
Canada’s Leading Practice Award in 2014. This award specifically
recognizes the importance of this program in engaging the
community effectively in addressing their needs. The team of
providers in LIEP and CHTs have special skills and training in
engaging community to optimally understand and support their
needs through co-design of programs and navigational support
[17]. The CHT is the recipient of the International Project of the
Year from the International Association of Public Participation in
2016.

Similar to initiatives such as Exercise in Medicine Canada
which is focused on building capacity in primary care providers
to include physical activity in the design of care plans for patients,
LIEP is being viewed as a community resource to providers with
a potential to inform the medical curriculum in Family Medicine
[23].

Future research will focus on exploring systemic issues
of perceived exertion and adherence along with program
component specific issues such as incorporating falls prevention
management.
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