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Abstract

Background: In Canada, one in three adults or almost 9 million people report having a chronic condition. Over
two thirds of total deaths result from cardiovascular disease, diabetes, cancer and respiratory illness and 77% of
persons ≥65 years have at least one chronic condition. Persons with chronic disease are at risk for functional
decline; as a result, there is an increased awareness of the significance of functional status as an important health
outcome. The purpose of this study was to determine whether patients who receive a multi-component
rehabilitation intervention, including online monitoring of function with feedback and self-management workshops,
showed less functional decline than case matched controls who did not receive this intervention. In addition, we
wanted to determine whether capacity building initiatives within the Family Health Team promote a collaborative
approach to Chronic Disease Management.

Methods: A population-based multi-component rehabilitation intervention delivered to persons with chronic
illnesses (≥ 44 yrs) (n = 60) was compared to a group of age and sex matched controls (n = 60) with chronic
illnesses receiving usual care within a primary healthcare setting. The population-based intervention consisted of
four main components: (1) function-based individual assessment and action planning, (2) rehabilitation self-
management workshops, (3) on-line self-assessment of function and (4) organizational capacity building. T-tests
and chi-square tests were used for continuous and categorical variables respectively in baseline comparison
between groups.

Results: Two MANOVA showed significant between group differences in patient reported physical functioning (Λ
= 0.88, F = (2.86) = 5.97. p = 0.004) and for the physical performance measures collectively as the dependent
variable (Λ = 0.80, F = (6.93) = 3.68. p = 0.0025). There were no within group differences for the capacity measures.

Conclusion: It is feasible to monitor physical functioning as a health outcome for persons with chronic illness in
primary care. The timeline for this study was not sufficient to show an increase in the capacity within the team;
however there were some differences in patient outcomes. The short timeline was likely not sufficient to build the
capacity required to support this approach.
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Background
Chronic disease is the leading cause of death (60%) and
disability (43%) worldwide [1,2]. In Canada, one in three
adults or almost 9 million people report having at least
one of seven high impact, high prevalence chronic con-
ditions and 77% of persons ≥65 years have at least one
chronic condition [3]. Over two thirds of total deaths
result from cardiovascular disease, diabetes, cancer and
respiratory illness. Canadians with chronic conditions
account for over 70% of all nights spent in hospital and
half of Canadians with multiple chronic conditions
report moderate to severe disability in daily living [3,4].
Optimizing and preserving physical functioning is a cen-
tral goal for all persons with chronic illness. The results
of the Medical Outcomes study of ambulatory patients
(mean age 46 years) showed that persons with eight out
of the nine chronic conditions studied had worse func-
tion across physical, social and mental domains com-
pared to persons without the conditions [5].
Comorbidity was associated with greater decrements in
functioning [5].
There is increasing awareness of the importance of

functional status as a major heath outcome as well as an
emphasis on cost effective interventions for its enhance-
ment [6,7]. There is growing evidence that functional
status data are vital to clinical practice and substantiate
health system performance [8]. Functional status as an
outcome of care is a major concern for persons of all
ages with chronic illness who are trying to self-manage
their conditions. Loss of self-management abilities has
been associated with loss in different functioning
domains, including physical functioning [9]. Changes in
physical functioning are a better predictor of loss of
self-management skills than chronological age. Self-man-
agement skills associated with function are needed by
persons with chronic disease to prevent and manage
functional decline and loss of resources [10]. There is a
lack of documentation in health records in hospital and
primary care settings about the functional status of
patients [7]. It has been suggested that functional status
should be the sixth vital sign monitored, in addition to
the conventional vital signs of temperature, pulse,
respiration rate, blood pressure, and blood oxygen
saturation [7]. Physicians do not routinely monitor or
assess functional status as part of a patient’s manage-
ment even when prompted [11,12]. Thus, providing
awareness about the relationship between physical func-
tion and the patient’s overall health status in addition to
assisting physicians and other members of the health
care team to build their capacity in assessing functional
status is likely to improve the care for persons with
chronic illness. Emerging technology such as electronic
health records linked to in situ technology will assist in

understanding the dynamic nature of chronic diseases,
the management to maximize health and the efficient
use of healthcare resources in this population [13].
The Chronic Care Model (CCM) http://www.impro-

vingchroniccare.org is an approach to planned, proac-
tive, population-based, evidenced based and patient-
centered care to manage chronic illness rather than
reactive acute orientated care [14-16]. The six dimen-
sions of the CCM are organization of health care (health
and design systems), clinical information systems, self-
management support, delivery system support, and com-
munity resources. It represents enhancements in organi-
zations and practices that contribute to productive
interactions between providers and patients [16,17].
Effective care using this model requires regular interac-
tion between caregivers and patients and the Institute of
Medicine (IOM) recommends alternate methods of
interaction rather than solely face-to-face visits [15].
The Expanded Chronic Care Model (ECCM) enlarges
the community portion of the CCM and demonstrates
how the patient fits within the concepts of population
health [17]. This model forms the basis for the frame-
work for chronic disease management in Ontario [17].
Canada has adopted the population health approach as
a health care strategy for health policy and program
development [18-20].
Allied health professionals provide services to approxi-

mately 18% of patients within primary care settings [3].
However physiotherapists and occupational therapists
have not been integrated into most primary health care
settings in Canada and there is a gap in rehabilitation
service provision for persons with chronic illness. This
study examined a population-based approach that
involves an intervention targeted at patients’ self moni-
toring of physical functioning and capacity building
within a primary care setting to support the integration
of physical functioning within the Chronic Care Model.
The overall goals for the project were:
1. To assess whether adopting a population-based,

rehabilitation self-management approach that focused
on physical functioning as a major health outcome in a
primary care setting improves the process and outcome
of care for patients with chronic conditions.
2. To evaluate the extent to which members of a

Family Health Team (FHT) integrate the assessment
and monitoring of physical function, and implement of
interventions to maintain physical function of their
patients within the process of delivering chronic illness
care.
Research objectives:
1. To determine whether patients who received a

multi-component intervention, namely rehabilitation
assessment, action planning, access to online functional
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assessment with feedback and rehabilitation self-man-
agement workshops, showed less functional decline as
measured by the Physical Functioning Inventory [21],
the Two Minute Walk Test, [22] Grip Strength [23] and
lower extremity function tests [24] than case matched
controls who did not receive the intervention.
2. To determine whether a multi-component interven-

tion increased patient self-management within a Family
Health Team as measured by the Self-Efficacy for
Chronic Disease Scale [25] and the Rapid Assessment of
Physical Activity [26].
3. To determine whether capacity building initiatives

within the FHT increased the collaborative approach to
Chronic Disease Management by the Patient Care Provi-
der (PCP) as measured by The Assessment of Primary
Care Resources and Supports for Chronic Disease Self-
Management (PCRS) [27] and the Patient Assessment of
Chronic Illness Care (PACIC) [28].

Methods
Study design
A before-after design was used to compare a popula-
tion-based rehabilitation intervention delivered to per-
sons with chronic disease compared to a group of age
and sex matched controls receiving usual care. The
population-based intervention consisted of four main
components: (1) function-based individual assessment
and action planning, (2) rehabilitation self-management
workshops, (3) on-line self-assessment of function (4)
organizational capacity building. These are described
below and summarized in Figure 1. Outcome measures
for each of the four components of the intervention
were administered at baseline and 6 months follow-up.
The study was conducted with approval from the
Hamilton Health Sciences/McMaster University
Research Ethics Board (REB #08-177).

Sample
Two academic family practice units, the Stonechurch
Family Health Centre (SFHC) and the McMaster Family
Practice (MFP) that together comprise the McMaster
Family Health Team (FHT), participated in the project.
Family Health Teams are health care organizations that
include a team of family physicians, nurse practitioners,
registered nurses, social workers, dietitians, and other
professionals who work together to provide health care
for their community [29]. The intervention group was
recruited from the Stonechurch Family Health Centre
(SFHC), with 15 physicians and 30 residents on three
teams that serve approximately 13,500 patients. The
control group was selected from the McMaster Family
Practice (MFP), which provides care to 12,000 patients,
attended by 13 physicians and 36 residents. The sites
are very similar in composition and organization and

operate as one Family Health Team although they are
geographically at different sites and have different Medi-
cal Directors. Ten family physicians and ten allied health
team members from SFHC agreed to participate in the
capacity building component of the study. The study
used a convenience sample of providers. Patients were
randomly selected from the practice database who met
the following inclusion criteria: age ≥44 years; having
one or more chronic conditions; at least 3 physician vis-
its in the past year; able or willing to access an email
address. The ICD-9 billing codes for these chronic dis-
eases were used to select the sample: rheumatoid arthri-
tis, back pain, cardiac arrest, heart failure, chronic
obstructive pulmonary disease, stroke, diabetes, emphy-
sema, hypertension, multiple sclerosis, osteoarthritis,
osteoporosis, Parkinson’s disease, and cerebral vascular
accident. Case matched controls, matched on age, gen-
der, type and number of chronic conditions selected
from the McMaster Family Practice formed the control
group. Control group participants received baseline and
final physical functioning assessments from the PT and
OT and usual care from their health care team. Sixty
patients were recruited to both the intervention and
control groups. We recruited 20 patients from three
defined stages of functional ability. The levels of func-
tioning were: (1) no difficulty in physical functioning
but the patient has made modifications to the tasks they
complete or have changed the frequency with which
they complete these tasks; (2) early changes or difficulty
in physical functioning; (3) established difficulty in phy-
sical functioning, experiencing significant or longstand-
ing difficulties with physical functioning, mobility or
activities of daily living [30]. The study coordinator, a
physiotherapist, reviewed each patient’s Electronic Medi-
cal Record (EMR), and assigned a physical functioning
rating based on the patient’s age, number and type(s) of
chronic condition(s), length of time chronic conditions
were present, work status, disability insurance, mobility
status, activities of daily living, use of gait aids, recent
surgeries and hospitalizations, use of a disability parking
pass, falls, Worker Safety and Insurance Board claims,
level of physical activity and smoking. The patient’s phy-
sician agreed with the investigators’ rating in 88% of the
cases, the final level was determined by the physician’s
rating.

Assessments
Evaluation of physical functioning
The Physical Functioning Inventory (PFI) was designed
to assess pre clinical functional impairment and physical
functioning in older adults [21]. It contains 21 items
from 4 different subscales: activities of daily living
(ADLs), instrumental activities of daily living (IADL),
mobility activities, and moderate/strenuous activities.
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Probe questions are used to determine whether the per-
son experiences difficulty in completing a task, and
changes the method and/or frequency of task perfor-
mance. Agreement between raters in at least 19 of 22
tasks on the probes has been reported with the PFI to
be greater than 80% [21]. The 2-Minute Walk test is a
reproducible measure of functional exercise capacity
that is measured as the distance walked in 2 min [22].
Correlations between 2- and 6- min walk tests indicate
that they are similar measures of exercise tolerance (r =
0.89) [22]. Test-retest reliability ranges from 0.82 to 0.89
in frail elderly individuals. Grip strength was measured
using a JAMAR hand-held dynamometer averaged over
3 trials with each hand. It is an indicator of overall
strength and a strong predictor of mortality in adults
65-90 years with moderate to severe disabilities [23].
Lower extremity function was measured by the 8-foot
timed walk test and standing balance test. The perfor-
mance of each of these tests and a summed score over
several tests, have been associated with self-reported dis-
ability [24]. The Timed Up and Go (TUG) was com-
pleted only during the patients’ final assessment. The
TUG is designed to measure balance and basic func-
tional mobility [31]. It is the time in seconds to rise

from a regular chair with arms, walk 3 m at a comforta-
ble safe pace, turn, walk back to the chair and sit down.
High sensitivity (87%) and specificity (87%) for the
TUG’s ability to identify community dwelling adults at
risk for falls has been reported [32,33]. The inter-rater
reliability is 0.98 [31].
Evaluation of Rehabilitation Self-Management (RSMP)
Three measures, developed at Stanford Patient Educa-
tion Research Centre for Chronic Disease, [33] were
used to evaluate the workshops. The Self Efficacy for
Chronic Disease Scale (SECDS) has 6 items rated on a
10-point scale [24,34,35]. It covers the domains of symp-
tom control, role functioning, emotional functioning and
communicating with physicians. The internal consis-
tency ranged from 0.8-0.9 and test re-test reliability r =
0.7-0.9 [24]. The Health Utilization Scale, a 4 item ques-
tionnaire that asks about the emergency room use, hos-
pital use and physician visits in the past 6 months,
[34-36] and a single question on self-rated health were
also administered the first and last day of the program
[34]. The Rapid Assessment of Physical Activity (RAPA)
was considered an indication of self-management for
this study since it was postulated that patients in the
intervention group might increase their level of physical
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activity as a result of increased awareness about physical
functioning. The RAPA is a nine-item self-report mea-
sure that assesses frequency and intensity of aerobic
physical activity as well as frequency of strengthening
and flexibility exercises. It has been validated in adults
older than 50 years [26]. The RAPA is more highly cor-
related (r = 0.54) with moderate caloric expenditure
than two other commonly used measures of physical
activity, the Patient-Centred Assessment and Counsel-
ling for Exercise (PACE) (r = 0.44) and the Behavioural
Risk Factor Surveillance System (BRFSS) (r = 0.40)
[26,37]. It has a reported sensitivity (81%) and positive
predictive value (77%) [26].
Evaluation of capacity building (CB) intervention
Process measures The Assessment of Primary Care
Resources and Supports for Chronic Disease Self-Man-
agement (PCRS) was used to evaluate the CB interven-
tion [27]. It assesses patient self-management based on
the process and structural level of care. It has acceptable
psychometric properties; Cronbach’s alpha for individual
and organizational support subscales were 0.94 and 0.90
indicating a high level of internal consistency [27]. The
Patient Assessment of Chronic Illness Care (PACIC)
assesses the patient’s perspective on chronic illness care
received based on the Chronic Care Model [27,35]. It
has 5 scales and an overall summary score. It has
demonstrated moderate test-retest reliability (r = 0.58
over 3 months) and correlated moderately with mea-
sures of primary care and patient activation (r = 0.32-
0.60, median 0,50 p < 0.001) [35].
Focus group A focus group evaluation was held at the
end of the project to investigate further the Patient Care
Providers’ (PCPs’) experiences of the CB process, and
how this influenced their practice. It was also used to
discuss whether the results of the functional assessments
were incorporated into their discussions with the patient
and the care plan.

Patient intervention
Function-based individual assessment and action planning
The intervention is depicted in Figure 1. At entry to
the study, the patient engaged in a joint physiotherapy
(PT) and occupational therapy (OT) assessment to
identify their concerns and goals related to physical
function. The PT and OT conducted a performance-
based assessment of physical functioning [22,23,38]
using standardized tests and the results were discussed
with the patient in the context of age- and sex-based
norms. During the initial assessment, patients partici-
pated in collaborative goal setting with the therapist,
identifying a personal functional goal for the next 3-6
months. Patients then created weekly action plans
related to the goal using a self-management behaviour
that addressed the functional goal. A copy of the

action plan was given to the patient. The therapists
documented the results of the performance tests, the
problem list and action plan in the EMR for the PCPs
to review. The patients received the intervention for a
period of 6 months, and then were reassessed by the
PT and OT.
Rehabilitation self-management workshops
An evidence-based 5-week Rehabilitation Self-Manage-
ment Program (RSMP) was delivered to increase
patients’ self-management behaviours and self-efficacy in
the monitoring of physical functioning. The goals of the
program were to build self-management skills, identify
goals, set action plans and engage in problem solving
approaches in a group setting. It was a derivative of the
Stanford model of Chronic Disease Self-Management
Program [39] but was based on rehabilitation principles
aimed at maintaining physical function. The topics of
the workshops included: changes in physical functioning
associated with various stages of aging; the impact of
various impairments; managing fatigue and relaxation
techniques; the effect of different environments on func-
tioning; how to assess changes in one’s function and
mobility; how to promote and maintain function includ-
ing the use of specific exercise and activities; approaches
to safety, falls and injury prevention; the use of assistive
devices; coping with the impact of pain on mobility and
function; the effect of impaired balance on mobility and
function; and the effect of medications on mobility and
function. All participants who attended the RSMP also
received a Personal Health Record (PHR) booklet [40],
which they learned to use as part of their self-manage-
ment to record details of physical functioning and other
aspects of their health.
On-line self-monitoring of function
The purpose of on-line self-monitoring of function was
to increase individual patients’ knowledge of their func-
tional status. Patients were able to complete self-assess-
ments of physical functioning, the Physical Functioning
Inventory (PFI) [21] and the Rapid Assessment of Physi-
cal Activity (RAPA), independently [26]. The assess-
ments were available on MyOSCAR, a web-based
system http://myoscar.org. It is a secure personal health
record with a secure messaging system for patients to
view the results of their online assessments and to com-
municate with the therapists. The patient was sent a
message to their email address indicating when there
were updates in the personal health record. The study
coordinator summarized the results of the assessment in
terms of age- and sex-based norms within the record
and responded to the participants’ questions using the
messaging system. The results of these assessments were
also documented in the patient’s EMR. Patients were
asked to complete the assessments online three times
over the course of the study.
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Organizational capacity building
The goal of the capacity building (CB) was to develop
PCP skills and organizational supports to address physi-
cal functioning as a major health outcome. Monitoring
of physical function was prioritized for persons with
chronic illness by promoting increased collaboration
between 20 PCPs and patients. The capacity building
targeted the improvement of chronic illness care
through increased understanding of self-management
principles. Capacity building was undertaken through a
series of activities including: (i) two workshops, (ii) a
problem-based learning module, (iii) case reviews of
selected patients participating in the study, and (iv)
development of a flow sheet for monitoring changes in
physical functioning (PF) to be used within the EMR.
Workshops
The first workshop introduced SM strategies for chronic
disease and the second workshop introduced strategies
to monitor PF and provide SM support. The PCPs were
educated on how to use the flow sheet to monitor
changes in physical functioning and how to integrate
this within the patient’s assessment.
The problem based learning module
“Physical Functioning in Patients with Chronic Disease:
the Sixth Vital Sign?” was developed for use in a pro-
blem based tutorial. The module was based on a patient
case at three different stages of functional decline. The
objectives of the module were to examine the impact of
chronic disease on physical functioning, rapidly identify
patients at high risk of developing a disability, monitor
the patient’s functional status over time, provide self-
management support in the area of physical functioning,
explore the role of various team members in this area,
and participate in proactive, preventative strategies with
an interdisciplinary team.
Case reviews
The study coordinator met with PCPs to review the
patients’ progress in the study activities and to involve
them in the process of supporting the patient in the SM
of physical functioning. Information about the patients’
level of physical functioning, self-identified goals and
problem lists, self-management skills and performance
test results were discussed with the PCP. The study
coordinator discussed what actions the PCP would take
as a result of this information and what the coordinator
could do to support the patient.
Development of a self-management flow sheet
To encourage the monitoring of physical functioning, a
decision support and tracking flow sheet that focused
on physical functioning was developed for use within
the EMR by the authors. Level of physical activity, falls
history and Timed Up & Go (TUG) results were
included [31]. Information boxes turn red or yellow if
the data entered does not meet recommended

parameters. To provide decision support, a colour cod-
ing system cued the PCP to possible actions if the
patient’s results were outside the parameters. A list of
actions was provided for PCPs to consider including
various referral sources. The PCP is notified of areas
that require reassessment within 6 months.

Analysis
T-tests and chi square tests were used for continuous
and categorical variables respectively in the baseline
comparison between groups. Paired t-tests were used to
assess whether there was a significant difference
between baseline and follow-up scores for the interven-
tion group on the Self Efficacy for Chronic Disease
Scale, Health Care Utilization and Self-Rated Health
measures. Paired t-tests were used to assess whether
there was a significant difference between baseline and
follow-up scores on the PACIC and the PCRS. One-way
analysis of variance (a = .05) was used to test for differ-
ences between groups in each of the following variables:
RAPA, PACIC, Self Efficacy for Chronic Disease Scales,
Self-Rated Health. We used a one-way multivariate ana-
lysis of covariance (MANOVA) to compare the group
effect for the performance measures which included: the
two-minute walk test, grip strength, eight foot walk and
balance using age as a covariate. We also used a MAN-
OVA to examine group effect for the measure of physi-
cal activity, the RAPA and the Physical function
Inventory including age as a covariate. STATA/IC 10.1
for Macintosh was used for the analysis [41].

Results
A total of 200 participants from SFHC were eligible; 65
people (32.5%) agreed to participate in the study and 55
patients completed the final assessment in both the
intervention and control group (Figure 2). There were
no differences between the two groups at baseline on
the variables assessed (Table 1).
At follow-up, there were no significant difference

between groups on the PFI overall score or subscale
scores (Table 2). The ANOVA showed a significant dif-
ference between the groups in the level of physical activ-
ity as measured by the RAPA. The MANOVA showed a
significant difference between the groups for physical
function (PFI) and physical activity (RAPA) (Λ = 0.88, F
= (2.86) = 5.97. p = 0.004). There was no significant dif-
ference between groups on Self-Rated Health or Self-
Efficacy for Chronic Disease Scale scores (Table 2).
Forty six participants completed the online self-moni-

toring of physical function independently at baseline
and 33 at follow-up using MyOSCAR. Seven more
patients completed the follow-up with support of the
study coordinator. The average amount of time spent
assisting patients who did not use online methods
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independently was approximately 1.5 h per patient over
the course of the study. Although 48 out of 60 (80%) of
the intervention group participants had access to an
email address and were accustomed to using online ser-
vices, several of these participants required support.
There was a significant difference between the groups

in favour of the intervention group in grip strength
(both dominant and non-dominant hands) (Table 3).
The MANOVA also showed a significant between group
effect when the physical performance measures were
examined collectively as the dependent variable (Λ =
0.80, F = (6,93) = 3.68. p = 0.0025). In the one way
ANOVA grip strength was the only outcome that
showed a between group difference.
There was no significant difference between the groups

for Health Care Utilization (visits to the physician, emer-
gency room visits and hospitalizations) (Table 4).
There were no significant differences or within group

change in the capacity building outcomes or the Primary
Care Resources and Supports scores (Table 5). The
Patient Assessment of Chronic Illness (PACIC) also
showed no significant differences for between group
change as a result of CB initiatives (Table 6). The

PACIC was used to measure changes in practice from
the patient’s perspective as a result of capacity building
initiatives.
Self-Rated Health and Self-Efficacy for Chronic Dis-

ease were administered to the intervention group before
and after the Rehabilitation Self-Management Program.
There was a significant within group difference for the
intervention group in Self-Efficacy for Chronic Disease
Scale scores. These scores increased by 0.54 points after
RSMP, p = 0.01 (Table 7). In the RSMP, the mean num-
ber of sessions attended was 3.45; 75% of participants
attended ≥3/5 sessions.

Results of focus group
Nine PCPs from a variety of disciplines attended the
focus group. Several PCPs stated they became more
intentional in addressing the patients’ physical func-
tioning as a result of the CB workshops. They reported
an increase in the level of the patients’ physical activ-
ity, improved goal setting and problem solving, and
greater focus in their interactions with PCPs. PCPs felt
their own efforts at integrating the self-management
aspects of care could be improved. The main barrier

Figure 2 Flow of patients through the study.

Richardson et al. BMC Family Practice 2012, 13:29
http://www.biomedcentral.com/1471-2296/13/29

Page 7 of 13



identified by the PCPs was the lack of time to address
the multiple concerns that patients with chronic condi-
tions face and SM goals were sometimes given a lower
priority.

Results of capacity building process measures
Forty-eight PCPs from SFHC participated in the capa-
city building initiatives. Thirty three PCPs from 6 differ-
ent disciplines attended the workshops (Table 8) and 16

Table 2 Results of Self-Report Measures by Group: Physical Functioning Inventory, Rapid Assessment of Physical
Activity, Self-Rated Health and Self-Efficacy for Chronic Disease

Intervention Control F P

Baseline
Mean (SD)

Follow-up Baseline Follow-up

Physical Functioning
Inventory
Overall Score

81.85 (19.74) 85.89 (17.13) 79.39 (20.43) 83.07 (18.36) 0.64 0.42

ADL Subscale 21.76 (4.88) 22.68 (4.07) 20.97 (5.01) 21.96 (4.30) 0.77 0.38

IADL Subscale 22.53 (3.60) 22.74 (3.43) 21.90 (4.44) 23.19 (2.57) 0.42 0.52

Mobility Subscale 20.28 (5.44) 21.08 (5.21) 19.57 (5.5) 19.87 (5.50) 1.28 0.26

Moderate Activity
Subscale

17.45 (9.46) 20.2 (7.52) 15.61 (10.43) 17.5 (10.06) 2.33 0.13

Level of Physical Activity - RAPA
(1: Sedentary-7: Active)

4.58 (1.61) 5.09 (1.47) 4.32 (1.79) 4.05 (1.58) 12.95 0.0005

Self-Rated Health
(1:Excellent - 5: Poor)

2.94 (0.74) 2.87 (0.85) 3.05 (1.13) 3.03 (0.94) 0.83 0.36

Self-Efficacy for Chronic Disease 6.92 (1.84) 7.44 (1.66) 6.83 (2.24) 7.04 (2.33) 1.6 0.31

The Self-Efficacy for Chronic Disease Scale score ranges from 0-10, with lower scores indicating lower confidence at completing tasks or managing symptoms
related the chronic illness. Self-Rated Health is rated on a scale from 1-excellent, to 5-poor

Table 1 Baseline Characteristics for Intervention and Control Group

Intervention group
(n = 60)

Control group
(n = 59)

t/X2 P

Age, years mean (SD) 62.78 (11.04) 62.62 (10.29) t = 0.08 P = 0.93

Gender, mean (SD)

Female 42 (70%) 43 (72.9%) X2 = 0.16 P = 0.69

Male 18 17

Level of function, frequency (%)

Level 1 22 (36.67%) 22 (33.90%) X2 = 0.0 P = 0.10

Level 2 20 (33.33%) 20 (36.21%)

Level 3 18 (30%) 16 (27.12%)

Use of gait aid, frequency (%)

No Gait aid 55 (91.67%) 51 (87.93%) P = 0.71**

Cane 4 (6.67%) 5 (8.62%)

Walker 1 (1.67%) 2 (3.45%)

Number of chronic conditions, frequency (%)

1 21 (35%) 14 (23.72%) X2 = 6.22 P = 0.18

2 26(43%) 22 (37.29%)

3 9 (15%) 18 (30.51%)

4 3 (5%) 5 (8.47%)

5 1 (1.66%) 0

Self-Rated Health, mean (SD)
(1:Excellent - 5:Poor)

2.94 (0.74) 3.05 (1.13) t = -0.60 P = 0.55

Self-Efficacy for Chronic Disease Scale, mean (SD)
(max score = 60)

6.92(1.84) 6.83 (2.24) t = 0.22 P = 0.83

Physical Activity Level
(1:Sedentary-7:Active), mean (SD)

4.58 (1.61) 4.32 (1.79) t = 0.84 P = 0.40

*Chi-square tests and t-test were used for categorical and continuous variables respectively

**Fishers exact test
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individuals, which included a group of residents and a
group of allied health professionals attended the PBLM.
The residents noted that specific tools and handouts
within the module would assist them in applying the
information in clinical practice.

Results of case review process
Case reviews about patients’ physical functioning dur-
ing the study were undertaken with 8 PCPs. The PCPs
discussed whether they would take a specific action as
a result of the case review (e.g. referral to a community
program or a CCAC day program, a Chronic Pain Pro-
gram or a dietitian) as well as plans for ongoing sup-
port for self-management activities with the
participant. The PT met with PCPs to review a total of
21 patient cases. Each case took approximately 10 min
to complete.

Discussion
The purpose of this study was to determine whether a
population-based rehabilitation intervention for per-
sons with chronic conditions in a primary care setting
resulted in decreased functional decline and improved
self-management compared to case-matched controls.
The goal of the capacity building initiatives was to
increase PCP collaboration in chronic disease manage-
ment. Self-efficacy for managing chronic conditions
improved as seen by a significant increase in self-effi-
cacy scores immediately after the RSMP. There was
greater improvement in the intervention group than in
the control group in level of physical activity as mea-
sured by the RAPA (p = 0.0005) and bilateral grip

strength (p = 0.0008). The current intervention is a
feasible method to increase self-efficacy for physical
activity through RSMP workshops together with rein-
forcement from members of the primary care team.
This approach has the potential to impact on physical
functioning. Counseling by primary care physicians
over 6 weeks has been reported to increase levels of
physical activity; however this effect was not sustained
at 8 months [42]. Sustained improvement in physical
activity levels requires more intensive patient contact
[43]. Physically active individuals with and without
chronic conditions have been reported to be less likely
to develop a disability when compared to less active
individuals [44]. This population-based approach with
a restricted time frame resulted in elevated levels of
physical activity.
The improvements in grip strength may be the result

of increased levels of physical activity. Grip strength is a
measure that reflects generalized muscle strength and
acts as a predictor of disability [38]. Older men and
women with chronic illness have shown 30% improve-
ment in upper and lower extremity strength as a result
of stretching, strengthening and aerobic exercise [45].
The capacity building initiatives were well received

with participation from 48 PCPs from 5 disciplines.
There was no significant change in the amount or type
of information relating to physical functioning that was
documented in patients’ EMRs by PCPs during the
study period. The impact of PCP self-management sup-
port on patient care as measured by the PCRS and
PACIC did not change in the 6 month time period but
focus group results indicated that PCPs recognized the

Table 4 Results of Health Care Utilization by Group: Physician Visits, Emergency Room Visits, Hospitalisations

Intervention Control F P

Baseline
Mean (SD)

Follow-up Baseline Follow-up

Number of physician visits 4.88 (7.29) 4.24 (6.073) 3.55 (3.12) 4 (4.29) 0.05 0.82

Number of emergency room visits 0.19 (0.99) 0.22 (0.57) 0.23 (0.50) 0.24 (0.82) 0.02 0.89

Number of hospitalizations 0.19 (0.86) 0.05 (0.23) 0.19 (0.97) 0.07 (0.33) 0.11 0.73

Number of total nights spent in hospital 0.28 (0.17) 0.2 (1.11) 0.15 (0.11) 0.25 (1.24) 0.06 0.81

Table 3 Results of Performance Measures by Group: Grip Strength, Walk Tests and Balance

Outcome Measure Intervention Group Control Group F P

Baseline
Mean (SD)

Follow-up Baseline Follow-up

Dominant hand grip strength 26.9 (12.4) 30.59 (11.29) 22.92 (11.82) 23.01 (11.49) 11.96 0.0008

Non-dominant hand grip strength 24.75 (12.7) 28.60 (11.98) 21.67 (11.05) 20.63 (10.40) 13.41 0.0004

Two-minute walk test 152.09 (40.62) 157.27 (39.12) 151.93 (36.29) 167.34 (28.79) 2.13 0.53

Eight foot walk test 2.29 (0.92) 2.35 (0.55) 2.32 (0.9) 2.43 (0.72) 0.39 0.53

Balance test 3.56(0.85) 3.759 (0.61) 3.5 (0.84) 3.83 (0.55) 0.40 0.53

TUG – 9.66 (3.21) – 9.69 (2.71) 0.01 0.94
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importance of these concepts. Time availability was
identified as a significant barrier to collaborating around
the maintenance of physical functioning; however PCPs
supported the integration of rehabilitation professionals
into the FHT to address physical functioning.
The feasibility of the intervention was demonstrated

throughout the study. In the RSMP, the mean number
of sessions attended was 3.45, while 75% of participants
attended ≥3/5 sessions. The attrition rate of 25% in this
study was comparable to 28%-50% attrition rates
reported in other studies of CDSMP [14,46,47]. These
data suggest that retention of participants in this type of
program is an ongoing challenge. We tracked the feasi-
bility of using MyOSCAR to administer outcome mea-
sures for the self-monitoring of physical function. The
average amount of time required over the 6 months to
support patients with online questionnaires was 1.5 h/
patient. Additional support maybe required for persons
who do not access the internet or who do not operate a
computer regularly. Healthcare reform includes the use
of technology by both health care professionals and
patients [13], however it is likely there will always be a
gap between the ability of the technology and the ability
of some patients to engage in the monitoring or usage.
Further understanding of the patients’ difficulties in
interacting with the technology to maximize this self
monitoring approach is required. Recent research has
shown that increasing adherence to monitoring health
indices such as blood pressure and blood glucose does
not necessarily improve health outcomes [48]. It is pos-
sible that the technology associated with the interven-
tion might have deterred participants from completing
assessments, however similar cohorts in the future will

be more experienced with incorporating computer
assisted technology into health related management.
Future work needs to evaluate whether an increase in
adherence to monitoring physical function is accompa-
nied by a concomitant increase in performance, health
status or quality of life outcome.
The capacity building strategies to improve self-man-

agement support of physical functioning were feasible in
the FHT. The PCPs indicated that the workshops
increased their awareness of functional status as an
important health outcome. Incentives such as Continu-
ing Medical Education (CME) credits for the physicians
linked to workshop attendance may have increased par-
ticipation and a higher rate of participation would have
been desirable. Involving PCPs in any educational activ-
ity during clinical hours is always going to be a chal-
lenge. Multiple strategies and opportunities for
participation, as implemented in this study and recom-
mended in knowledge translation approaches, will likely
maximize involvement [49]. PCPs reported a lack of
time for management and follow-up with patients with
complex chronic issues as a barrier to implementing
principles discussed in CB initiatives. They did report
patients’ behavioral changes such as increased levels of
physical activity observed in outcome measures such as
the RAPA. Improved self-efficacy and increased initiative
taken by patients was also noted in those self-managing
their conditions. There was no change in health care
utilization.
A population-based approach to rehabilitation for per-

sons with chronic illness who had varying levels of phy-
sical functioning was successfully implemented in a
compressed time period. The current intervention was
designed to take a comprehensive approach to improve
chronic disease management by addressing the charac-
teristics of the patients as well as the health care envir-
onment in which patients receive services. The use of
multiple strategies to address barriers to change in PCP
behaviour is a strength of this study and over an
extended period is likely to effect organizational change
[50].

Table 6 Results of Patient Assessment of Chronic Illness Care (PACIC) with Subscale Scores by Group

Outcome Measure Intervention Control F p

Baseline Follow-up Baseline Follow-up

PACIC overall score 2.57 (0.17) 2.9 (1.11) 2.52 (0.11) 2.7 (0.91) 0.91 0.34

Patient activation
Subscale

2.87 (1.42) 3.36 (1.33) 3.11 (1.34) 3.29 (1.22) 0.07 0.79

Delivery system design/decision support subscale 3.24 (0.15) 3.24 (1.10) 2.98 (0.14) 2.98 (1.03) 1.57 0.21

Goal setting subscale 2.36 (0.19) 2.67 (1.31) 2.31 (0.13) 2.56(1.06) 0.22 0.64

Problem solving/contextual counseling subscale 3.02 (0.20) 3.14 (1.24) 3.07 (0.15) 3.13(1.22) 0.00 0.98

Follow-up/coordination subscale 2.44 (0.16) 2.44 (1.19) 2.13 (0.31) 2.13 (0.96) 2.06 0.15

Table 5 Results Primary Care Resources and Supports
(PCRS)

Baseline (n =
8)

Follow-up (n
= 8)

t P

Patient support subscale 45 (12.15) 47.06 (8.33) -0.86 0.42

Organizational support
subscale

41.25 (11.39) 46.81 (6.15) -1.78 0.12
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This approach uses limited resources to benefit a lar-
ger number of patients than would normally be possible
with care by a single provider. A group-based interven-
tion is a feasible way to address the demand for rehabili-
tation professionals and to provide patients with chronic
conditions access to services that may not be available
to them [51]. This study generated modest results which
would be consistent with other rehabilitation interven-
tions that typically produce small to moderate effect
sizes [52]. However this trend is offset by small asso-
ciated risks, an important consideration in a population
with multiple morbidity where many of the interven-
tions have their own associated risks and patients and
physicians are required to make judgments about which
risks they would prefer to undertake [53,54]. To date,
PTs have not been integrated into FHT practices in
Ontario [55] while funding for OTs is being implemen-
ted by the Ministry of Health and Long Term Care on a
case by case basis [55]. With a shift in chronic disease
management from disease recovery to functional health,
the expertise of rehabilitation professionals in consider-
ing the functional consequences of disease can make a
valuable contribution to primary care [56].
The principal limitations of this study were the short

duration of the study period and the non-randomized
design. Six months was likely insufficient time to result
in a change in self-rated health, health care utilization
and physical functioning. Changes in organizational
structure and practices can also take much longer than
6 months to occur [57]. Quality of life maybe a more
appropriate outcome of interest than health status since
it may take years to change health status through life-
style interventions. However, it is possible that patients

could experience an important improvement in their
quality of life as a result of the intervention. Physical
functioning is a core component of a person’s health
status and quality of life. Persons with chronic disease
will experience episodic illness which along with the
symptoms of a chronic disease is likely to negatively
influence their physical functioning. It is imperative that
physical functioning is optimized and that the physiolo-
gical reserve required for daily activities is maintained.

Conclusion
It is feasible to monitor physical functioning as a health
outcome for persons with chronic illness in primary
care. The timeline for this study was not sufficient to
show an increase in the capacity within the team; how-
ever there were some differences in patient outcomes.
The short timeline was likely not sufficient to build the
capacity required to support this approach. This inter-
vention needs to be tested by a large scale randomized
controlled trial.
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Table 8 Disciplines Represented in Capacity Building Initiatives

Discipline Workshop 1 Workshop 2 PBLM* Case Reviews Focus Group

Physician 5 6 1 5 3

Medical Resident 8 7 10 -

Nurse Practitioner 2 3 4 1 3

Registered Dietitian 1 - - 1

Social Worker 1 1 - 1 2

Reg. Practical Nurse 1 - - - 1

Pharmacist - - 1 -

Total 18 15 16 8 9

*PBLM: Problem based learning module

Table 7 Mean Scores on Outcome Measures to evaluate RSMP (Intervention Group): Self-Rated Health and Self-Efficacy

Outcome measure Pre RSMP
Mean (SD)

Post RSMP Mean Difference t P

Self-Rated Health 2.92 (0.75) 2.97 (0.73) 0.05 -0.60 0.55

Self-Efficacy for Chronic Disease Scale 7.03 (1.76) 7.57 (1.59) 0.53 -2.54 0.01
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