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ABSTRACT
Objectives: To increase, in our sample, the
proportion of family physicians who provided their
patients with written physical activity prescriptions after
the delivery of a 3-hour educational workshop with the
provision of practical tools to facilitate behaviour
change.
Design: A pre–post study.
Setting: Abbotsford and Mission, British Columbia.
Participants: All 158 physicians registered with the
Abbotsford (121) or Mission (37) Divisions of Family
Practice were invited to participate.
Intervention: A 3-hour educational workshop
combined with practical tools. Educational content of
the workshop included (1) assessing patients’ physical
activity levels, (2) using motivational interviewing
techniques to encourage physical activity and (3)
providing written physical activity prescriptions when
appropriate. Practical tools to facilitate physician
behaviour changes included a ‘physical activity vital
sign’, and copies of the Exercise is Medicine Canada
Prescription Pad. Participating physicians completed a
bespoke questionnaire before and 4 weeks after their
attendance at the workshop.
Outcome measures: The primary outcome was the
change in the proportion of family physicians who
reported providing written physical activity
prescriptions. Exploratory outcomes included changes
in other physical activity prescription behaviours, the
perceived importance of various barriers to
prescription, and knowledge and confidence in regards
to physical activity prescription. McNemar’s test
evaluated changes in proportions before and after the
workshop, while Wilcoxon signed-rank tests evaluated
changes in Likert data.
Results: 25 family physicians completed the baseline
questionnaire and attended the workshop, with 100%
follow-up response rate. The proportion of family
physicians who reported providing written physical
activity prescriptions in their clinical practice increased
significantly ( p<0.05), from 10 (40%) at baseline to 17
(68%) 4 weeks after the intervention.
Conclusions: Educational workshops combined with
practical tools appear to be a promising method to
encourage the use of written physical activity

Strengths and limitations of this study
▪ This study’s novelty, as this is the first study to
document changes in family physicians’ reported
written physical activity prescription behaviours
following an educational workshop. Since many
have called for the development of medical
school education and continuing education in
the area of physical activity prescription, it is
encouraging to see that such education may be
effective in changing current family physician
behaviours.
▪ The small sample size consisted of more male
than female physicians, and was limited to two
cities in southern British Columbia, Canada.
▪ Since all community physicians were invited,
there was risk of self-selection bias, and there
are inherent risks for inaccuracies when relying
on self-reported data.
▪ The pre–post nature of the study lacks a control
group for the intervention, and the 4-week
follow-up does not indicate long-term behaviour
change.

prescriptions among family physicians in this setting,
over the short term.

INTRODUCTION
In 400 BC, Hippocrates wrote, ‘Eating alone
will not keep a man well; he must also take
exercise’.1 Over two millennia later, physical
inactivity has become a major public health
problem; 31.1% of adults worldwide are
physically inactive,2 and are therefore at
increased risk of cardiovascular disease,
stroke, hypertension, colon and breast
cancers, type 2 diabetes, osteoporosis and allcause mortality.3–5 Primary care settings are
considered an important public health
investment6 that may help address the
current inactivity pandemic3 through the
promotion of physical activity.
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survey results. Implementation was the ﬁdelity of the
delivered workshop to the original plan.
We hypothesised that the intervention would increase
the proportion of family physicians providing patients
with physical activity prescriptions. Our primary
outcome was the proportion of family physicians who
reported providing patients with written physical activity
prescriptions. Exploratory outcomes included the
change in (1) other physical activity prescription behaviours and the frequency with which they were performed, (2) perceived barriers to physical activity
prescription and (3) knowledge and conﬁdence as indicated by physicians’ self-report and knowledge of the
Canadian Physical Activity Guidelines.

METHODS
Study design
We used a single sample, pre–post study design with data
collected at baseline and 1 month after the intervention.
Subjects
Our study sample included family physicians practicing
in the municipalities of Abbotsford (124 000 residents)
and Mission (38 000 residents), neighbouring cities in
southern British Columbia, Canada. Potential participants were identiﬁed through their registration with the
Abbotsford Division of Family Practice (121 members)
or Mission Division of Family Practice (37 members). All
registered members were invited to complete a physical
activity prescription questionnaire and attend the educational workshop.
Survey distribution
The Abbotsford Division of Family Practice compiled
the email and mailing addresses of the family physicians
and completed the distribution of the surveys. One week
prior to the distribution of the questionnaire, an introductory email detailed the study and invited physicians
to participate when they received the mailed package.
The baseline survey package was distributed in February
2014 to all 158 family physicians registered with the
Divisions of Family Practice in Abbotsford, and Mission,
British Columbia. It included a preaddressed, postagepaid return envelope, an informed written consent
form, and the questionnaire. Follow-up emails were sent
to all physicians 1 and 2 weeks after the original distribution. Finally, all family physicians who registered to
attend the workshop were sent an additional reminder
to complete the baseline questionnaire prior to
attending.
One month after the workshop, the same survey delivery procedure was performed to deliver follow-up questionnaires to all physicians who ﬁlled out the baseline
questionnaire and attended the workshop. The follow-up
time of 1 month was chosen to maximise follow-up
response rate while allowing for a period of time for
Windt J, et al. BMJ Open 2015;5:e007920. doi:10.1136/bmjopen-2015-007920
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Randomised controlled trials have shown that physical
activity prescriptions increase patients’ self-reported
physical activity levels,7 improve quality of life,8 reduce
body mass index and lower systolic blood pressure.9
Tailored interventions, including a written component,
may have a greater effect on patient behaviour than
brief advice alone,10 11 and have been preferred by physicians compared to verbal advice.12 Collectively, such
trials have documented the efﬁcacy of physical activity
prescription for patient outcomes, but few investigations
have looked to disseminate these ﬁndings into changing
physicians’ behaviour in real-world clinical practice.
The need for such dissemination is indicated, since
just 16% of Canadian family physicians provide written
physical activity prescriptions to their patients.13 The
authors of this national survey suggested that the low frequency of written prescriptions indicated a need for targeted physician training.13 These low proportions are
similar to those in the USA, where just one-third of
patients report receiving any form of physical activity
counselling from their physician in the last year.14
Physicians commonly cite lack of time, lack of education or knowledge, lack of compensation, and lack of
tools or resources, as barriers to physical activity prescription.15–18 Addressing these common barriers by providing training and tools may be a key step in the
dissemination of physical activity prescription into
routine primary care practice. Moreover, family physicians are more likely to have higher self-efﬁcacy regarding physical activity prescription and prescribe physical
activity more frequently if they have received relevant
training/education,19 20 and if they themselves engage
in frequent physical activity.21
The RE-AIM framework has been suggested for the
evaluation of large-scale dissemination studies.22 It
details ﬁve dimensions which together contribute to the
public health impact of an intervention. These dimensions are (1) reach (at an individual level, per cent and
representativeness of the target population that participates in the intervention), (2) efﬁcacy/effectiveness (at an
individual level extent to which the intervention achieves
its desired outcome), (3) adoption (at an organisational
level, per cent and representatives of settings that adopt
an intervention), (4) implementation (at an organisational
level, the degree to which the intervention is carried
out as planned) and (5) maintenance (a measure of
long-term behaviour change, at both the patient and
organisation level). In our current clinician-targeted
intervention, we focused our evaluation on the reach
and effectiveness of the intervention at the individual
physician level, and its level of implementation.
Speciﬁcally, we designed a 3-hour workshop aimed at
(1) educating physicians on physical activity prescription
and (2) providing them tools to facilitate these prescriptions in their practice. Reach was evaluated as the proportion of family physicians in our study population who
chose to participate in the training intervention.
Effectiveness was determined by evaluating pre–post
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Survey instrument
The bespoke ﬁve-page questionnaire consisted of 30
questions divided into ﬁve main sections, as detailed
below. The survey took approximately 10 min for participants to complete. The survey was pretested with a
number of medical residents and non-family physician
professionals. Minor amendments were made based on
pretesting feedback.
Variables
The survey included a brief section of demographic
information (sex, age, years in practice, practice
characteristics) before addressing ﬁve main sections
related to physical activity prescription.
▸ Physical Activity Prescription Behaviours—Emulating
Petrella and colleagues’ national survey (2007), we
inquired whether the physicians: (1) ask their
patients about their physical activity levels, (2) assess
the physical activity levels or physical ﬁtness of their
patients, (3) refer their patients to other healthcare
providers for ﬁtness assessments, (4) provide their
patients with verbal physical activity counselling or
(5) provide written physical activity prescriptions to
their patients. Those who answered ‘Yes’ to any of
these categories were then asked to specify the proportion of patients who performed that behaviour
(1–20%, 21–40%, 41–60%, 61–80%, 81–100%).
▸ Conﬁdence and Knowledge: Physicians self-reported
their perceived knowledge and conﬁdence regarding
physical activity prescription on a 10-point Likert
scale (1=not conﬁdent/knowledgeable, 10=extremely
conﬁdent/knowledgeable), as well as listed the proportion of patients they believed would change their
physical activity behaviours as a result of their counselling on a 5-point scale (1–20%, 21–40%, 41–60%,
61–80%, 81–100%).
▸ Perceived Barriers to Physical Activity Prescription:
Physicians were asked to rank how important they
perceived a list of 12 previously documented barriers
to be in preventing them from prescribing physical
activity more regularly (1=not important, 5=extremely
important).17
▸ Knowledge of the Canadian Physical Activity Guidelines:
Physicians were asked two multiple choice questions
regarding (1) how many minutes of moderate physical activity/week (60, 90, 160, 300) and (2) how
many days/week (1, 2, 3, 4+) of muscle and bone
strengthening activities were recommended by the
Canadian Physical Activity Guidelines.23
▸ Self-reported Physical Activity Levels: Physicians completed
the short form of the International Physical Activity
Questionnaire (IPAQ), a validated measure of
Windt J, et al. BMJ Open 2015;5:e007920. doi:10.1136/bmjopen-2015-007920

self-reported physical activity levels based on previous
7-day recall.24 Their results were used to estimate their
metabolic equivalent of task (MET) minutes/week
and categorical activity level (low, moderate, high) as
per the IPAQ scoring protocol.25 According to the
protocol, those in the ‘Moderate’ category obtain an
equivalent of 30 min a day of physical activity on at
least 5 days/week, which meets the recommended
weekly activity for most public health guidelines.
Workshop design, content and delivery
The 3-hour workshop was primarily developed by two
authors—one strength and conditioning specialist ( JW)
and one local family physician (AW). The primary aims
of the workshop were to educate local family physicians
on the value of physical activity prescriptions, and
provide them with the tools to assess and prescribe physical activity efﬁciently and effectively in their clinical
practice.
The workshop outlined three main steps for physicians
to follow with patients: (1) assess patients’ physical activity levels; (2) utilise patient-centred Motivational
Interviewing techniques26 to change patients’ physical
activity behaviours and (3) provide written physical activity prescriptions to patients when appropriate. The
health beneﬁts of physical activity and the Canadian
Physical Activity Guidelines were also presented.23
Workshops were interactive in nature, and case studies
were utilised for practice purposes. Educational material
delivered to the physicians included digital and print
copies of workshop content, copies of the PAR-Q+ physical activity screening forms,27 as well as the Canadian
Physical Activity Guidelines.
Finally, two primary tools were provided to physicians
to facilitate the process of physical activity prescription.
First, physicians were provided with a ‘physical activity
vital sign’,28 29 allowing them to quickly assess the physical activity levels of their patients. Second, they were
given physical activity prescription pads, developed by
the Exercise is Medicine Canadian Taskforce.30
Physicians attended one of two identical workshops
that were delivered on two consecutive Fridays in April
2014, led by AW. No booster sessions, reminders or other
follow-up training sessions were provided.
RE-AIM evaluation
Reach is deﬁned as the percentage and representativeness of eligible individuals that agree to participate. In
this study, it was simply the percentage of registered, eligible physicians who attended the training workshop.
In the RE-AIM framework, “E” can stand for either
efﬁcacy or effectiveness. Since our intervention was delivered in a real-world setting for family physicians, effectiveness is more appropriate. This was the primary
indicator evaluated in this study, as it examines the
degree to which the intervention had its desired effect
of changing physicians’ behaviours. We used the results
3
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physicians to incorporate changes to clinical behaviour
following the workshop.
All participants were informed that participation was
voluntary, and completed the informed written consent
with the baseline survey.

Open Access

Statistical analysis
Calculations for the required sample size of this study
were conducted based on changes in the proportion of
physicians prescribing physical activity in written format,
as indicated by McNemar’s test for paired proportions.
In order to achieve a power of 0.80, with α=0.05, and to
observe a change in proportions of at least 0.25,31 29
participants were required.
Basic descriptive analysis was performed in Microsoft
Excel (Microsoft Ofﬁce, 2013 Edition). All statistical tests
were performed using R (Development Core Team,
2011).
Frequency distributions were carried out for all demographic and outcome variables. We used McNemar’s χ2
test for paired data for primary outcome analysis to
determine whether there was a signiﬁcant change in the
proportion of family physicians providing written physical activity prescription before and after the intervention.32 Our investigation also investigated a number of
exploratory outcomes. McNemar’s test evaluated the
changes in binomial data before and after the intervention. Wilcoxon signed-rank tests assessed changes in
paired ﬁve-point Likert data before and after the workshop, including the frequency of prescription behaviours
as well as changes in perceived barriers. They were also
used to measure changes in self-reported physical activity levels before and after the intervention. Finally,
paired t tests assessed changes in self-reported knowledge and conﬁdence.32 All analyses were performed
with a signiﬁcance level of 0.05.
RESULTS
Responder characteristics
Thirty-three physicians attended the workshop. Of these,
26 ﬁlled out the baseline questionnaire prior to attending. An additional 15 physicians completed the baseline
questionnaire but did not attend the workshop. One
individual was excluded from the study as he was no
longer practicing family medicine, leaving 25 family physicians eligible for inclusion. Of these, 21 were male
4

(84%), and 4 were female (16%). The average age of
participants was 51.3 (±11.0, range=31–70) years, and
average years in practice was 23.3 (±11.4, range=1–43).
At baseline, 19 family physicians personally met the
Canadian Physical Activity Guidelines. Follow-up questionnaires were received from all 25 family physicians
(100%).
Reach
Of 158 physicians who were invited to the training workshops, 33 (21%) attended. Data for those who did not
complete the baseline questionnaire and attend the
workshop was not available, so the representativeness of
the attendees in relation to our speciﬁc study population
in Abbotsford and Mission could not be evaluated.
When compared with the 2014 National Physician
Survey,33 the mean age of our study sample (51.3) was
similar to the national average (50.9), while the % of
male physicians (86%) in our study was higher than the
national average (56%).
Effectiveness
Physical Activity Prescription Behaviours
The proportion of family physicians who provided
written physical activity prescriptions increased signiﬁcantly from 10 (40%) before the intervention, to 17
(68%) 1 month after the intervention ( p<0.05) (ﬁgure 1
and table 1).
Signiﬁcant increase was also seen in the proportion of
physicians who reported referring patients for the
purpose of physical activity assessment or appraisal, from
9 (36%) to 16 (64%) ( p<0.01). More physicians assessed
their patients’ physical activity levels after the intervention (52–76%), although this was not signiﬁcant
( p=0.13). There were no changes in the number of physicians who asked their patients about their physical
activity levels or gave verbal counselling to their patients,
as 100% of participating physicians reported engaging
in these behaviours both before and after the workshop.
Physicians who responded ‘Yes’ to performing any of
these behaviours were asked to describe the frequency
with which they did so by categorising the percentage of
patients (1–20, 21–40, 41–60, 61–80, 81–100) with whom
they performed each action. Table 2 details these frequencies before and after the workshop for physicians
who engaged in each of the ﬁve behaviours at baseline.
Among these physicians, there was a signiﬁcant increase
in the percentage of patients whom physicians asked
(Wilcoxon signed-rank test, p<0.01) and assessed
(Wilcoxon signed-rank test, p<0.05) in regards to physical activity.
Barriers to Physical Activity Prescription
Physicians’ categorised the perceived importance of a
number of common barriers to physical activity prescription before and after the workshop (table 3). The most
common barrier to physical activity prescription was lack
of time, with 76% of physicians reporting it as
Windt J, et al. BMJ Open 2015;5:e007920. doi:10.1136/bmjopen-2015-007920
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of the pre–post survey to describe the effectiveness of
our intervention.
Adoption refers to the level and representativeness of
uptake at an organisational level, which we did not
evaluate in our current investigation, focusing instead
on individual physician behaviour.
Implementation is the degree to which an intervention was delivered as originally intended, and is usually
evaluated at the organisational level. In our current
investigation, implementation was described as the level
to which the training workshop was delivered as
planned.
Finally, maintenance refers to long-term change in
behaviour, both in patients and providers. Owing to the
short duration of follow-up, maintenance was not evaluated in this present study.
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‘Important’, ‘Very Important’ or ‘Extremely Important’
before the workshop, which increased to 84% after the
workshop. Prior to the workshop, the next important
barriers were lack of tools, lack of education, and lack of
continuing education, with more than 64% regarding
these as ≥ ‘Important’.
After the workshop, the most signiﬁcant barriers were
reported as time, education, continuing education and
ﬁnancial incentive.
One month after the workshop, there was a signiﬁcant
decrease in the perceived importance of tools as a barrier
to physical activity prescription ( p<0.05). There was also
a signiﬁcant increase in the perceived importance of
receiving no incentive ( p<0.05) for physical activity prescription. The number of physicians ranking lack of education, lack of knowledge, lack of continuing education,
and lack of guidelines all appeared to decrease, though
none of these changes were signiﬁcant.
Self-reported knowledge and confidence levels
Physicians’ self-reported conﬁdence and knowledge were
signiﬁcantly correlated with one another before
(Pearson r=0.84) and after (Pearson r=0.95) the

intervention. There was a signiﬁcant increase in selfreported knowledge ( p<0.01) and conﬁdence ( p<0.01)
1 month after the intervention. However, there was no
signiﬁcant change in the proportion of patients physicians believed would change their behaviour as a result
of their counselling ( p=0.83).
Knowledge of Canadian Physical Activity Guidelines
The number of physicians who were able to correctly
identify the Canadian Physical Activity Guidelines for
aerobic activity and resistance training increased signiﬁcantly from 4 (16%) to 13 (52%) ( p<0.01). More physicians correctly chose the aerobic guidelines than the
strength guidelines both before (20 vs 5) and after (21
vs 13) the workshop.
Self-reported Physical Activity
The median MET-minutes/week for physicians based on
their IPAQ responses was 1624 before, and 1704
MET-minutes/week 1 month after the intervention—this
difference was not signiﬁcant. At baseline, 19 of the physicians (79%) were at least in the ‘Moderate’ category of
the IPAQ scoring system, meaning they reached the

Table 1 Physical activity prescription behaviours preintervention and postintervention
Behaviour

Preintervention
n (%)

Postintervention
n (%)

p Value

Ask (n=25)
Assess (n=24)
Refer (n=25)
Verbally counsel (n=25)
Written prescription (n=25)

25 (100)
13 (54)
9 (36)
25 (100)
10 (40)

25
18
16
25
17

1.0
0.13
0.004*
1.0
0.04*

(100)
(75)
(64)
(100)
(68)

*p<0.05.
Ask—do physicians ask their patients about their physical activity levels?
Assess—do physicians assess the physical activity levels or physical fitness of their patients?
Refer—do physicians refer their patients to other healthcare providers for fitness assessments?
Verbally counsel—do physicians provide patients with verbal physical activity counselling?
Written prescription—do physicians provide patients with written physical activity prescriptions?
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Figure 1 Proportion of family
physicians engaging in five
specific physical activity
prescription behaviours
preintervention and
postintervention.
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Behaviour
Ask
Before (n=25)
After (n=25)
Assess
Before (n=13)
After (n=13)
Refer
Before (n=9)
After (n=9)
Verbally counsel
Before (n=25)
After (n=25)
Written prescription
Before (n=10)
After (n=10)

1–20%
n

21–40%
n

41–60%
n

61–80%
n

81–100%
n

3
2

4
1

9
11

6
7

3
4

0.008*

2
0

2
1

6
6

1
4

2
2

0.02*

4
3

3
3

2
1

0
2

0
0

0.12

3
3

5
4

9
10

4
7

4
1

0.62

5
5

2
2

2
1

1
2

0
0

1.0

Difference (p value)

*p<0.05.

recommended levels of physical activity set forth by the
Canadian Physical Activity Guidelines. At follow-up, 21
(84%) of the physicians obtained at least this level of
activity (table 4).
Implementation
The small scale of our current investigation allowed very
high levels of implementation at the intervention level.
The study content was delivered by the same family physician (AW), on two consecutive weekends, with no adaptation of content between the deliveries.
DISCUSSION
We examined the reach, effectiveness and implementation of a brief clinician-targeted workshop to increase
physical activity prescriptions by family physicians in
Abbotsford and Mission, British Columbia. The reach of
the intervention was 21%, with 33 family physicians of
158 who were invited opting to participate in the training intervention. Given the brief 2-week time period
over which the intervention was delivered, implementation of the intervention was high. We investigated the
effectiveness of our intervention by evaluating pre–post
survey data. Notably, we found an increase in the proportion—from 40% to 68%—of family physicians who
reported providing written physical activity prescriptions
to their patients.
Though many trials have examined the efﬁcacy of
physical activity prescription in controlled research environments, dissemination studies in real-world clinical settings are rare. Previous large-scale dissemination studies,
such as the 10 000 Steps Rockhampton Project10 have
utilised the RE-AIM framework. They demonstrated high
levels of GP uptake, reasonable implementation levels,
and increased rates of patients in the community being
counselled on physical activity compared against a
6

comparison community.10 However, it may be noted that
there was no increase in the self-reported rates of physical activity prescription by family physicians involved in
their investigation. Compared with the Rockhampton
Project, our intervention was much smaller in scale, and
focused primarily on physician implementation of physical activity prescription in their routine clinical practice,
and was able to demonstrate an increase in self-reported
physical activity prescription.
To our knowledge, only one other study has recorded
changes in physical activity prescription behaviour after
a brief clinician-targeted training workshop.34 Carroll
et al’s study differed in a number of ways. They investigated a smaller number of physicians (n=10), their
primary outcome was clinician use of the 5As
Framework, as evaluated by change in patient-rated
Physical Activity Exit Interview (PAEI) survey results, and
the training intervention focused less on the provision
of written prescriptions and emphasised the 5A framework and community referrals. They noted a signiﬁcant
improvement in the use of the 5As framework immediately after the intervention, but not at 6-month
follow-up.34 Our current study extends their ﬁndings by
demonstrating that a brief intervention can change a
physician’s written physical activity prescription behaviours a month after training.
Barriers and facilitators to prescription
It is possible that the provision of tools (Physical activity
vital sign and EIM Canada’s Exercise Prescription and
Referral Tool) in conjunction with the educational intervention played an important role in increasing the proportion of physicians providing written prescriptions.
Lack of tools was the only perceived barrier to prescription that decreased signiﬁcantly 1 month after the intervention. Notably, it was the second most cited barrier at
Windt J, et al. BMJ Open 2015;5:e007920. doi:10.1136/bmjopen-2015-007920
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Table 2 The frequency with which each behaviour was used among physicians who engaged in the behaviour both before
and after the intervention
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Barrier

Not
important
1
n (%)

Lack of time
Before (n=25)
3 (12)
After (n=25)
2 (8)
Lack of tools
Before (n=24)
2 (8)
After (n=25)
8 (32)
Lack of education
Before (n=25)
2 (8)
After (n=25)
6 (24)
Lack of continuing education
Before (n=25)
1 (4)
After (n=25)
7 (28)
Patients not interested
Before (n=25)
4 (16)
After (n=25)
4 (16)
Patients prefer pharmaceuticals
Before (n=25)
2 (8)
After (n=25)
4 (16)
Lack of guidelines
Before (n=25)
3 (12)
After (n=25)
7 (28)
Lack of knowledge
Before (n=25)
4 (16)
After (n=25)
7 (28)
Lack of incentive
Before (n=25)
8 (32)
After (n=25)
5 (20)
Patients won’t change
Before (n=25)
4 (16)
After (n=25)
7 (28)
Other changes more important
Before (n=24)
9 (38)
After (n=25)
14 (56)
Lack of evidence
Before (n=25)
18 (72)
After (n=25)
17 (68)

Somewhat
important
2
n (%)

Important
3
n (%)

Very
important
4
n (%)

Extremely
important
5
n (%)

I+VIP+EIP
n (%)

p Value

3 (12)
2 (8)

5 (20)
5 (20)

8 (32)
10 (40)

6 (24)
6 (24)

76
84

0.41

5 (21)
7 (28)

10 (42)
4 (16)

6 (25)
6 (24)

1 (4)
0 (0)

71
40

0.01*

6 (24)
3 (12)

6 (24)
7 (28)

10 (40)
7 (28)

1 (4)
7 (28)

68
64

0.44

8 (32)
3 (12)

6 (24)
5 (20)

8 (32)
8 (32)

2 (8)
2 (8)

64
60

0.34

6 (24)
9 (36)

12 (48)
8 (32)

1 (4)
3 (12)

2 (8)
1 (4)

60
48

0.72

8 (32)
8 (32)

8 (32)
4 (16)

4 (16)
8 (32)

3 (12)
1 (4)

60
52

0.51

7 (28)
4 (16)

7 (28)
8 (32)

5 (20)
6 (24)

3 (12)
0 (0)

60
56

0.12

9 (36)
9 (36)

8 (32)
5 (20)

4 (16)
3 (12)

0 (0)
1 (4)

48
36

0.45

5 (20)
5 (20)

8 (32)
7 (28)

4 (16)
6 (24)

0 (0)
2 (8)

48
60

0.02*

10 (40)
10 (40)

6 (24)
6 (24)

3 (12)
1 (4)

2 (8)
1 (4)

44
32

0.12

7 (29)
4 (16)

5 (21)
4 (16)

1 (4)
3 (12)

2 (8)
0 (0)

33
28

0.10

3 (12)
3 (12)

0 (0)
1 (4)

4 (16)
2 (8)

0 (0)
2 (8)

16
20

0.66

*p<0.05.
I+VIP+EIP, Important+Very Important+Extremely Important.

Table 4 Family physicians’ self-reported physical activity
levels

MET minutes
(median (IQR))
Low (n (%))
Moderate (n (%))
High (n (%))

Preintervention
(n=24)

Postintervention
(n=25)

1624 (1026–2335)

1704 (1011–2542)

5 (21)
10 (42)
9 (37)

4 (16)
10 (40)
11 (44)

Low=Reported no physical activity or not enough to reach
‘Moderate’ category.
Moderate=Equivalent to at least 5 days of activity with at least
30 min of activity on those days. Enough reported activity to reach
public health recommendations.
High=A third category of physical activity associated with
increased health benefits, equivalent to an hour of moderate
activity daily.
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baseline, and only the eighth most important barrier
after the intervention. This ﬁnding encourages the provision of speciﬁc tools as a supplement to education alone.
Further, the preference of physicians for tailored written
prescriptions over verbal advice alone in the successful
Green Prescription programme further supports the use
of tools to facilitate physician behaviour change.12
Education and related factors have been repeatedly
cited as barriers to the implementation of physical activity prescription.17 18 Physicians who report having
received education, or have a higher self-efﬁcacy regarding physical activity prescription, are more likely to
engage in these behaviours with their patients,19 20 as
73% of US physicians feel there is a need for further
education regarding physical activity prescription,35 and
among 4th-year medical students at the University of
7
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Table 3 Perceived importance of selected barriers to physical activity prescription

Open Access

Strengths and limitations
To our knowledge, this is the ﬁrst study to report a
change in family physicians’ use of written physical
activity prescriptions before and after a brief cliniciantargeted intervention. Second, it investigates the effectiveness of a real-world intervention that aimed at
changing clinical practice, which is less commonly
reported in the literature. Third, the smaller scale and
short time period of the study allowed for high levels of
implementation in delivering the training. Finally, the
intervention was not solely based on education, but provided practical tools that facilitated the targeted change,
and signiﬁcantly reduced this as a perceived barrier to
physical activity prescription.
The present study has some limitations, including its
single-group, pre–post study design, and relatively small
sample size of 25, below the power calculation of 29.
Not all indicators of the RE-AIM framework were
8

investigated, as the short-term follow-up prevented evaluation of maintenance, and the targeted of individual
physicians preventing the evaluation of adoption.
Further, the lack of data on non-responders prevented a
full examination of the representativeness of participating physicians with the local population. The external
validity of the study is a limitation, as we invited physicians from only two cities in Western Canada. Finally,
the effectiveness of the educational workshops and
written materials may have been enhanced by a more
comprehensive intervention and maintenance encouraged with follow-up sessions and reminders.38
Owing to the reliance on self-reported data for behaviour, there was an inherent risk for response bias. Since
all physicians in the two municipalities were invited,
there was a risk of self-selection bias, with more motivated physicians choosing to attend. The physicians who
attended the workshop demonstrated a lack of baseline
knowledge regarding physical activity guidelines, but
most were physically active themselves. It may be that the
workshop attracted those who were in need of further
education, but were personally invested in the area of
physical activity.
Future directions
Dissemination investigations with increased sample size
and comparison designs are needed. It is recommended
that more objective measurements be used to assess clinician behaviour, such as direct observation or audio
recordings of consultations.39 Ideally, long-term
(>2 year) trials should investigate whether cliniciantargeted interventions lead to patient behaviour and
health outcome change, in addition to physician behaviour change. This would allow for all parameters of the
RE-AIM framework to be evaluated, and the public
health impact of such interventions to be effectively
quantiﬁed.
The results of this study indicate that providing family
physicians with training and tools may be an important
component in effectively implementing physical activity
prescription into routine clinical practice, and should be
considered in future dissemination trials.
We conclude that physician training workshops combined with practical tools provide a promising method
of encouraging physical activity prescriptions in this type
of setting.
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British Columbia, 86% thought their training in physical
activity prescription was inadequate,36 The perceived
barriers of education and knowledge can also be seen in
lack of guideline knowledge.
Our current data indicate a lack of knowledge of physical activity guidelines, seen in the low proportion of
physicians (16%) who were able to correctly identify the
Canadian Physical Activity Guidelines prior to the workshop. Similarly, only 23% of US physicians were familiar
with the American College of Sports Medicine
Guidelines.35 Our results show that providing continuing
education may facilitate improvements in perceived
knowledge and conﬁdence of family physicians to prescribe physical activity. A signiﬁcantly greater proportion
of physicians were familiar with the Canadian Physical
Activity Guidelines after the intervention. However,
though the perceived importance of lack of standard
guidelines, education, knowledge and continuing education all decreased, none of these were signiﬁcant.
Family physicians’ physical activity prescription behaviours are also associated with their own personal physical activity levels.37 In our study, the majority of
physicians, 79% at baseline and 84% at follow-up, were
at least moderately active, accumulating the recommended levels of physical activity by the Canadian guidelines. This may help to explain why the baseline levels of
all the physical activity prescription behaviours were
higher than in previous cross-sectional studies.13 17
Lack of time was the most signiﬁcant barrier to physical activity prescription—a common ﬁnding in physician surveys.16–18 This did not change after the
workshop. The only barrier that increased signiﬁcantly
in perceived importance was lack of ﬁnancial incentive.
For physical activity prescriptions to become more
common, it may be important that physicians receive
training on how to prescribe in a time-efﬁcient manner,
or receive reimbursement that compensates them for
the additional time spent performing physical activity
counselling with their patients.
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