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Abstract
Integrating physical activity (PA) counseling in routine
clinical practice remains a challenge. The purpose of this
study was to evaluate the implementation and effective-
ness of a pragmatic strategy aimed to improve physician
PA counseling and patient PA. An effectiveness-
implementation type-2 hybrid design was used to evalu-
ate a 3-h training (i.e., implementation strategy-IS) to
increase physician use of the 5-As (assess, advise, agree,
assist, arrange) for PA counseling (i.e., clinical interven-
tion-CI) and to determine if the CI improved patient PA.
Patients of trained and untrained physicians reported on
PA and quality of life pre-post intervention. Medical charts
(N = 1700) were examined to assess the proportion of
trained physicians that used the 5-As. The RE-AIM frame-
work informed our evaluation. 305/322 of eligible physi-
cians participated in the IS (M age = 40 years, 52%
women) and 683/730 of eligible patients in the CI (M
age = 49 years, 77% women). The IS was adopted by all
state regions and cost ~ $20 Mexican pesos (US$1) per
provider trained. Physician adoption of any of the 5-As
improved from pre- to post-training (43 vs. 52%, p < .01),
with significant increases in the use of assessment (43 vs.
52%), advising (25 vs. 39%), and assisting with barrier
resolution (7 vs. 15%), but not in collaborative goal set-
ting (13 vs. 17%) or arranging for follow-up (1 vs. 1%).
Patient PA and quality of life did not improve. The IS
intervention was delivered with high fidelity at a low cost,
but appears to be insufficient to lead to broad adoption of
the CI.
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INTRODUCTION
Physical inactivity is the fourth leading cause of death
worldwide [1] and accounts for 6–10% of major non-
communicable diseases globally [2]. In Mexico, physi-
cal inactivity estimates range from 17 to 38% [3, 4], and
cardiovascular disease and diabetes represent the main
causes of premature death [5]. To address the physical
inactivity pandemic, effective, sustainable interventions

that can be implemented at scale, regularly assessed,
and embedded within existing systems are needed [6].
Physician-based physical activity promotion strategies

are promising, population-wide approaches that can be
implemented at a scale within existing healthcare sys-
tems [7]. Physician PA counseling, prescription, and
referrals to community resources have been shown to
be effective strategies [8–10], although integrating these
into routine clinical practice remains a challenge. To help
integrate PA counseling in primary care, it is recom-
mended that the 5-As model [11] be applied to assess
PA behavior, advise on appropriate levels of PA to
achieve personally-relevant health benefits, agree on
PA goals, assist with barrier identification and resolution,
and arrange for follow-up and feedback on goals [12].
Yet, Mexican physicians seldom address the principles
encompassed by the 5-As,mainly because they lack time
and knowledge to counsel about PA [13].
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Implications
Practice: These findings can have an impact on
researchers by providing evidence of how an effec-
tiveness-implementation hybrid study design can
be used to blend clinical effectiveness trial and im-
plementation research elements to speed the trans-
lation of research findings into routine practice.

Policy: These findings can have an impact on
practitioners by informing their physical activity
promotion practices and describing an evidence-
based tool they can use in their practice.

Research: These findings can have an impact on
policy makers by informing current physician
training strategies the Secretary of Health in Jalisco
is implementing.
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Strategies to promote the implementation of
evidence-based approaches, such as the 5-As, in rou-
tine clinical practice include training healthcare pro-
fessionals [14] and using behavior change theories to
influence physician behavior [15, 16]. Physician train-
ing implemented in the USA, Finland, and Argentina
has been found to improve physician self-efficacy for
PA counseling, PA referrals and prescription rates, and
patients’ cardiovascular health [17–20]. Regarding be-
havior change models, the theory of planned behavior
[21] has been found to explain PA encouragement
among Dutch physicians [22], and PA prescription
among Mexican primary care physicians [13]. Thus,
in collaboration with the Jalisco Secretary of Health,
we designed a theory-based PA counseling training
intervention for primary care physicians that was inte-
grated within an existing training platform at the Sec-
retary and delivered using existing recourses. The
objective of this study was to assess both the effective-
ness of the physician training intervention (i.e., imple-
mentation strategy) and the effectiveness of PA
counseling by trained physicians (i.e., clinical
intervention).

METHODS

Study design and context
With a population of 7.5 million people, Jalisco is the
fourth largest state in México. Eighty seven percent of
the population lives in urban areas, 51% are women
and the average level of education is 9 years, which is
similar to national estimates [23]. Healthcare institu-
tions from the federal Secretary of Health provide
healthcare to approximately 45% of the Mexican pop-
ulation [24]. In Jalisco, the Secretary of Health pro-
vides healthcare services across 13 sanitary regions,
which group 125 municipalities according to geo-
graphical area. Primary care physicians in Jalisco
(n = 1904) are trained in general medicine and 59%
are male.
We employed an effectiveness-implementation type

2 hybrid design. This design allows the blending of a
clinical effectiveness trial with implementation re-
search elements to speed the translation of research
findings into routine practice [25]. At the physician
level, we aimed to determine the degree to which the
Secretary of Health training (described as the
Bimplementation strategy^) could reach a broad cross
section of physicians in the region; effectively increase
physician adoption and implementation of the 5-As
approach in the short and long term; be adopted
across sanitary regions; and be implemented consis-
tently, at a reasonable cost. At the patient level, we
aimed to determine the degree to which a 5-As
counseling intervention (described as the Bclinical
intervention^) could reach a broad cross section of
the patient population; effectively increase PA in the
short and long term; be adopted across physicians in
the region; be implemented with high fidelity; and be
sustained within regular clinical practice.

Evaluation framework
The RE-AIM framework [26–29] informed the evalua-
tion of the implementation strategy and the clinical
intervention. The framework includes the assessment
of Reach (i.e., representativeness of participants), Effec-
tiveness (i.e., intervention impact), Adoption (i.e., rep-
resentativeness of settings and delivery agents), Imple-
mentation (i.e., intervention fidelity), and Maintenance
(i.e., individual and organizational level long-term im-
pact) [26]. The Reach and Effectiveness dimensions
assess individual-level outcomes, while the Adoption
and Implementation dimensionsmeasure organization-
level outcomes. The Maintenance dimension measures
both individual- and organization-level outcomes. The
measures employed to assess each RE-AIM dimension
are described below.

Implementation strategy

Physician sample selection
The coordinators of the 13 sanitary regions in Jalisco
were invited to schedule a training session via phone calls
made by our research staff. All coordinators agreed and
identified 322 primary care physicians, who had never
received previous training in PA counseling, to attend the
training course scheduled in their sanitary region.
Two related samples of physicianswere included in the

study. First, the 322 physicians attending the training
course were invited to participate in the study via an-
nouncements made on site by the trainer. Those who
agreed to participate completed the informed consent
form and baseline questionnaire before the training
started. Second, from the pool of trained physicians, 36
geographically representative physicians (i.e., three per
sanitary region) were selected by convenience and
agreed to participate in another portion of the study.
These physicians provided access to their patients’med-
ical charts andparticipated in the testing of the prompting
strategy described below. Finally, 18 physicians matched
by sex/region who did not attend a regional training
course were invited and agreed to participate in the study
during clinic visits by research staff. These physicians
acted as a comparison group in the testing of the
prompting and clinical interventions described below.

Physician training intervention
The training course (i.e., implementation strategy) was
focused on addressing the lack of time and knowledge
barriers Jalisco primary care physicians report [13]; spe-
cifically, they were trained to provide 3–5 min of PA
counseling using the 5-As model. To promote physician
behavior change, the trainingwas informedby the theory
of planned behavior [21] and by proven behavior change
techniques [30]. Trainingmaterials focused on improving
physicians’ attitudes, perceptions of control, normative
beliefs, and intentions about PA counseling. Attitudes
were targeted with materials that highlighted the impor-
tance of PA in the prevention of non-communicable
chronic conditions. Normative beliefs were addressed
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through highlighting national and international initiatives
for PA promotion. Perceptions of control were addressed
through role-playing and practice to increase the likeli-
hood that the physicians would perceive PA counseling
using the 5-As as easy to deliver. Each of these areas
constituted one of three learning modules within the
training course.
The training was a stand-alone event and lasted 3 h. It

was delivered by a Secretary of Health employee with
an MD and PhD degrees and expertise in PA counsel-
ing. She was a recognized PA leader in the state and her
existing role in the health care infrastructure included
providing training courses similar to the one used in this
study. She delivered all training sessions based on a
protocol encompassing three learningmodules andma-
terials. The three learning modules reinforced the inter-
national PA guidelines [31], understanding of the FITT
principle (frequency, intensity, type, and time of PA
necessary to improve health), and how to use the 5-As
model [12]. The training courses were held from Janu-
ary to March 2013. The course was delivered as part of
the training opportunities provided by the Jalisco Sec-
retary of Health and did not fulfill CME requirements.
Given that patient prompting of physicians to discuss

PA has demonstrated success in improving referrals to
local programs [32], an additional implementation strat-
egy included encouraging patients to prompt physicians
to provide PA counseling. To test this strategy, the 36
physicians whose medical charts were being reviewed
were randomly assigned to a prompted (n = 18) or
unprompted condition (n=18). Then, their patients were
approached in the clinic waiting room prior to their
consultation and were invited to participate. Patients of
physicians randomly assigned to the prompted condition
were instructed to give their physicians a card prompting
them to provide PA counseling. Patients of physicians
randomly assigned to the unprompted condition did not
receive a card to give to their physician.

Measures
To measure Reach of the implementation strategy, the
demographic characteristics of physicians participat-
ing in the training course and of those declining to
participate were assessed and compared to that of the
overall primary care physician population working in
the Jalisco Secretary of Health. Participation rates
among physicians were also calculated.
Effectiveness of the training course was assessed by

examining physician adoption and implementation of
the 5-As clinical intervention (described below) and
physician self-reported PA counseling practices using
four items from the National Family Physician Work-
force Survey of Canada [33]. These items measure the
frequency with which physicians (1) ask patients about
their PA, (2) offer verbal advice, (3) offer written pre-
scription, and (4) refer patients to PA resources. An-
swers were anchored on a 5-point scale ranging from
Never to Always. An adapted version of a validated
theory of planned behavior questionnaire [34] trans-
lated into Spanish and tested amongMexican primary

care physicians [13] was employed to measure physi-
cian attitudes, normative beliefs, perceptions of con-
trol, and intentions (1–7-point Likert scale). The ques-
tionnaire was completed by physicians immediately
before and at the end of the training session.
To assess Adoption, we compared the number of

sanitary region coordinators in Jalisco (N = 13) that
were offered the physician training course against the
number of regions that agreed to implement it. Train-
ing Implementation was assessed by an independent
observer who recorded the duration, fidelity (ratio of
learning modules delivered relative to content
modified/omitted from the original implementation
plan), and quality (1 to 5 rating of perceived success)
of each training session. Training cost was determined
by calculating cost of materials used to implement the
13 training sessions and trainer salary. Maintenance of
training effects was evaluated by comparing physician
counseling practices and psychosocial outcomes at
baseline and 3 to 6 months after the training. Further,
patients answered a telephone survey asking about the
PA counseling received during their previous physi-
cian appointment. This served as an indicator of the
continued implementation of counseling by trained
physicians in the long term (see Table 1).

Clinical intervention

Patient sample
Patients of physicians in the prompted (n = 18), un-
prompted (n = 18), and control (n = 18) conditions were
approachedwhile they were in the clinic waiting room to
assess their eligibility and invite them to participate in the
study. Eligible patients were male and female adults
(> 18 years), not pregnant, not meeting PA guidelines,
not involved in other PA programs, and without imped-
iments to engage in physical activity. A power calculation
(effect size = 0.10, power = 0.80, and α = 0.05) with a
design effect of 1.4 used to account for clustered data
indicated that a total sample of 437 patient participants
was needed. Informed by previous studies [35], we ex-
pected an attrition rate of~ 38%and aimed to recruit 700
patients with the goal of having 437 patients at follow-up.
There was no randomization at the patient level as their
group assignment was based on the condition assigned to
their physician. Patients were given a t-shirt as a gift to
thank them for participating.

Counseling intervention
Physicians assigned to the prompted and unprompted
conditions were trained to offer PA counseling to patients
within their scheduled consultation as described in the
implementation strategy. Physicians offered PA counsel-
ing based on the 5-As model [12], which included asking
patients about their PA, advising on the benefits of in-
creasing PA based on the patient’s current behavior and
recommended guidelines, providing a written prescrip-
tion, collaboratively agreeing on a PA goal, assisting
patients with barrier identification and resolution, and
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arranging follow-up using referrals to PA resources in
their clinic or community.

Measures
To measure the Reach of the clinical intervention, the
demographic characteristics of patients agreeing to partic-
ipate and of those declining to participate were assessed
and compared. Participation rates were also calculated.
The Effectiveness of the clinical intervention was de-

termined by assessing changes in patient PA and qual-
ity of life. Godin’s Leisure-Time Exercise Question-
naire was used to assess the frequency and duration of
patients’ light, moderate, and vigorous leisure-time PA
over an average week [36]. The questionnaire was
translated into Spanish using the back-translation
method [37]. Patient quality of life wasmeasured using
the Spanish version of the health-related quality of life
scale developed by the Centers for Disease Control
and Prevention [38]. We employed the Healthy Days
Core Module which contains four items assessing gener-
al health from poor to excellent, the number of un-
healthy physical or mental days the patient had in the
past month, and the number of days poor physical or
mental health kept the patient from engaging in their
usual activities. Patients completed this questionnaire
in the clinic before receiving their corresponding in-
tervention and over the telephone 1 and 6 months
after the intervention.

To assess Adoption, 851 patient medical charts corre-
sponding to 1 month before physician training and
849 charts corresponding to 1 month after (~ 25 for
each of the 36 physicians at each time point
[N = 1700]) were randomly selected and reviewed.
The Secretary of Health staff reviewed the charts and
recorded information using a standard abstraction
form. For each chart, they recorded the presence/
absence of information related to the 5-As that would
typically be included in the medical record (i.e., phy-
sician asking patients about their PA, offering verbal or
written advice, and referring patients to PA resources).
The proportion of charts containing information on
any of the 5-As, 1 month before and 1 month after
training, was compared.
Physician Implementation of the 5-Aswas assessed via

patient medical chart review and via patient question-
naire. The 1700 medical charts mentioned above were
examined to determine the degree towhich each of the
5-As was implemented. Six months after physicians
received the training, patients in the clinical interven-
tion were asked if their physician asked them about
their PA levels, explained the benefits of PA, helped
them set PA goals, provided a verbal or written pre-
scription, or referred them to a programor community
resource (Yes = 1, No = 0). ForMaintenance, patient PA
and quality of life were assessed 6 months after receiv-
ing the PA counseling intervention and compared
against those of patients in the comparison group (see
Table 1).

13 training sessions were
delivered (one per
sanitary region)

322 physicians
a�ended the training

17 declined to
par�cipate

305 agreed
to par�cipate

36 selected for chart
review and interven�on

18 assigned to
prompted condi�on

228 pa�ents recruited
for clinical interven�on

18 assigned to
unprompted condi�on

228 pa�ents recruited
for clinical interven�on

186 completed
six month post-training

ques�onnaire

18 matched untrained
physicians selected

231 pa�ents recruited

Physician popula�on in
Jalisco (n=1,904)

Fig. 1 | Physician and patient enrollment flow
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Data analyses
Descriptive statistics were used to examine physician
and patient demographic characteristics at baseline.
Wilcoxon’s signed test for paired samples was used
to assess pre-post training changes in physicians’ psy-
chosocial outcomes (attitudes, normative beliefs, per-
ceptions of control, and intentions) and PA counseling
practices (ask, advice, and refer). To assess pre-post
intervention changes in patient PA and quality of life,
a mixed (time × group) ANOVA was conducted. Pa-
tient data analyses were conducted on an intent to treat
basis. Missing patient data were imputed using the
fully conditional specification method with values es-
timated using linear regressions [39]. Finally, chi-
square tests were conducted to assess pre-post training
changes in 5-As implementation as recorded in medi-
cal charts. Statistical significance was set at α = .05 and
the Bonferroni correction method was employed
when multiple comparisons were made. The analyses
were conducted using the Statistical Package for Social
Sciences version 22 for Windows 7.

RESULTS

Implementation strategy

Training reach and effectiveness
From the 322 physicians attending the training course,
305 from 119 municipalities representing the 13 sani-
tary regions agreed to participate in the study (Fig. 1).
Most of the physicians in this study had a general

medicine specialty (92%) and were located in rural
clinics (54%), but female physicians (52%) were slight-
ly overrepresented. Physicians who declined partici-
pation (n = 17) were mostly males (59%) from urban
clinics (65%).
Based on group medians and the effect size measure

forWilcoxon’s signed test (r), significant improvements
in physician attitudes (r = .36, p < .05), normative
beliefs (r = .46, p < .05), perceptions of control
(r = .34, p< .05), and intentions (r = .26, p< .05) toward
PA counseling from immediately before to immediate-
ly after the training were observed (Table 2).

Training adoption and implementation
Thirteen training sessions (one per sanitary region)
were delivered resulting in a 100% adoption rate by
regions. Similarly, each of the three learning modules
was implemented across all 13 trainings indicating a
high level of adherence to the training protocol. The
duration of each training session varied, ranging from
30 to 247 min (mean 170 ± 54 min). The cost per
training session, excluding trainer travel/time costs
and salary of the participating physicians, was $429
Mexican pesos (~ US$20), representing $150 for
printed materials and $279 for 3 h of trainer salary.
This translates into approximately $20 Mexican pesos
(US$1) per physician trained. The quality of the train-
ing reported by the observer was good or excellent in
54 and 46% of the sessions, respectively, and 100% of
the sessions were qualified as successful.

Table 2 | Changes in physician outcome variables from baseline to post training and at 3–6 months after the training

Variable Baseline
n = 305

Post-training
n = 305

3–6 months
n = 186

Effect
size

Demographics
Age (mean ± SD) 40 ± 11
Women 52%
Rural 54%
General medicine
specialty

92%

Years of practice
(mean ± SD)

13 ± 9

Psychosociala constructs (median ± IQR)
Attitude 7.0 ± 0.1 7.0 ± 0* 7.0 ± 0 r = .36
Normative beliefs 6.0 ± 1.7 6.7 ± 1.2* 6.3 ± 1.7 r = .46
Perceived behavioral control 5.4 ± 1.6 5.8 ± 1.8* 5.6 ± 1.6 r = .34
Intention 6.8 ± 1.0 6.8 ± 0.4* 6.8 ± 1.0 r = .26
Counselingb behavior (mean ± SD)
Ask about PA 4.3 ± 0.7 4.4 ± 0.6* NS
Provide PA verbal advice 3.9 ± 0.9 4.3 ± 0.9* d = .44
Provide PA written
prescription

2.3 ± 1.1 Not measured 3.0 ± 1.2* d = .61

Refer patients 2.1 ± 1.2 2.8 ± 1.2* d = .58
These are data from the physician questionnaire administered before, at the end of the training, and 3–6 months after

NS not significant, PA physical activity, SD standard deviation, IQR inter quartile range, r effect size measure for Wilcoxon’s signed-rank test, d Coneh’s d effect
size measure
* Significantly different from baseline at p < .001
a Measured on a 7-point scale ranging from 1 = Low to 7 = High
b Measured on a 5-point scale ranging from 1 = Never to 5 = Always
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Maintenance of training effects
For themaintenance assessment, 40% of physicians were
lost at follow-up because they did not receive the online/
printed questionnaire or because they were no longer
working at the Secretary of Health. Physicians with com-
plete data were not different in demographic or outcome
measures from physicians lost at follow-up (see
supplementary material). Among physicians with com-
plete data (N= 186, 61%), post-training improvements in
psychosocial variables were not maintained 3–6 months
after the training (Table 2). Paired-sample t tests showed
significant improvements in all physician PA counseling
practices with a medium-to-large effect size observed,
except in asking patients about their PA (p < .001).

Clinical intervention

Counseling reach and effectiveness
For the clinical intervention, 730 patients were
approached in the clinic waiting room and screened for
eligibility (Fig. 1). Of these, 43 were not eligible because
they were already physically active (n = 13), they had no
telephone for contact (n = 10), they were pregnant
(n = 7), they had impediments to engage in PA (n = 5),
or they had another reason (n = 8). The remaining 687
eligible patients (77% female;M age= 48.5 years) agreed
to participate in the study. About 55% of the patients
were married; 49% had some or completed elementary
school; and 41% had some or completed high school or
above. Patients in the three study conditions (i.e.,
prompted, unprompted, control) were similar across

demographic variables and outcomevariables at baseline
(Table 3).
Of the 687 patients enrolled, 475 completed all

study questionnaires. Missing data were imputed and
all 687 patients were included in the analyses. A t test
comparing imputed outcome variables with original
outcome variables (containing missing data) showed
these were not different. In analyses of intervention
effectiveness, we found no evidence that the clinical
intervention was successful in the short (1 month) or
long term (6 months). Although patients in all groups
increased their PA scores and decreased the number of
unhealthy days from baseline to 1 and 6 months after
the intervention, these changes were not different be-
tween groups (Table 3).

Counseling adoption, implementation, and sustained delivery
In terms of adoption of the clinical intervention by
trained physicians, the proportion of patient medical
charts including any of the 5-As increased from
1 month pre-training to 1 month post-training (43 vs.
52%, respectively, p < .01). Likewise, the implementa-
tion of Assess (43 vs. 52%, p< .01), Advise (25 vs. 39%,
p < .01), and Assist (7 vs. 15%, p < .01) improved from
1 month before to 1 month after the training. Howev-
er, the implementation of the As focused on goal
setting (Agree; 13 vs. 17%) and follow-up (Arrange; 1
vs. 1%) did not significantly improve (Table 4). On
average, physicians completed 32% of the 5-As with
patients that visited the clinic post-training.

Table 3 | Patient baseline characteristics and outcomes at 1 and 6 months by study group (N = 687a)

Variable Prompted group
(n = 228)

Unprompted group
(n = 228)

Control group
(n = 231)

Demographics
Age (mean ± SD) 51.6 ± 16 48.3 ± 16 45.9 ± 16
Women (n (%)) 173 (76) 180 (79) 176 (76)
Married (n (%)) 127 (56) 136 (60) 115 (50)
Some/complete elementary
school

101 (53) 114 (50) 99 (43)

Some/complete high school or
above

82 (36) 90 (40) 113 (49)

PA score (mean ± SD)b

Baseline 20.9 ± 15 21.6 ± 16 24.4 ± 19
One month 27.5 ± 25 29.4 ± 23 28.9 ± 24
Six months 26.9 ± 22 28.7 ± 22 28.7 ± 23

Physically active (n (%))c

Baseline 45 (20) 32 (14) 32 (14)
One month 65 (28) 46 (20) 50 (22)
Six months 67 (29) 57 (25) 58 (25)

Number of unhealthy days (mean ± SD)
Baseline 15.9 ± 13 16.5 ± 13 14.7 ± 12
One month 15.9 ± 13 16.5 ± 13 14.7 ± 12
Six months 14.3 ± 12 14.8 ± 13 12.9 ± 12

a From these 687 patients, only 475 patients had complete follow-up data. Missing data were imputed to conduct analysis on an intent-to-treat basis
b The PA score was obtained by multiplying the weekly frequencies of light, moderate, and vigorous PA by their metabolic equivalent values of 9, 5, and 3,
respectively, and adding them up

c Patients were classified as physically active or inactive based on the sum of their vigorous and moderate PA scores (active≥ 24 points or inactive≤ 23 points)
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When comparing intervention implementation be-
tween prompted (n = 18) and unprompted (n = 18)
physicians, more prompted physicians implemented
the 5-As. More patients assigned to the prompted
group (n = 228) than to the unprompted group
(n = 228), reported that their physician asked about
their PA (93 vs. 75%, p < .001), advised about PA
benefits (92 vs. 75%, p < .001), assisted them in setting
goals (84 vs. 63%, p < .001), provided a prescription
(75 vs. 65%, p < .001), and referred them to a PA
resource (32 vs. 19%, p > .05). The proportion of
patients in the control group reporting that their phy-
sician asked about their PA (63%), advised on the PA
benefits (65%), assisted them in setting goals (54%),
and provided a prescription (53%) was significantly
lower than in the intervention groups (p < .05). The
proportion of patients reporting that their physician
referred them to a PA resource (21%) was not different
between groups.
The proportion of prompted and unprompted physi-

cians implementing the 5-As to counsel on PA de-
creased over time.Of the intervention patients complet-
ing the 6-month follow-up questionnaire (prompted
n = 174, unprompted n = 186), 50% reported that their
physician assessed their PA, provided advice on PA
benefits, and assisted them in setting goals. Finally,
50% of patients in both intervention groups reported
being referred to a community PA resource by their
physician at follow up, which was higher than referral
reports during the intervention period.

DISCUSSION
We aimed to determine the degree to which a PA
counseling training course reached Jalisco primary
care physicians, effectively changed their counseling
behavior, and improved patient PA behavior through
the use of the 5-As. Overall, the training course was
successfully adopted and implemented across the 13
Jalisco sanitary regions, costing around $20 Mexican
pesos (~ US$1) per physician trained. The training
promoted physician adoption of the 5-As model and

implementation of three of the As; Assess, Advise, and
Assist. The use of Agree and Arrange were seldom
completed. Patient PA and quality of life did not im-
prove in response to the physician counseling
intervention.
To our knowledge, this is the first effectiveness-

implementation hybrid study conducted in Mexican
primary care clinics. This study supports the external
validity and effectiveness of a training intervention
directed at primary care physicians in México. All
state regions were invited to host a training course
and all did so, underscoring the importance of having
state level support to promote compliance. The train-
ing intervention was consistently implemented across
regions, while allowing duration adaptations, and for a
low cost. In line with previous findings [18, 19], this
theory-based training course achieved encouraging
improvements in physician perceived control and in-
tention to counsel, and ultimately, in some counseling
behaviors. Overall, our findings suggest that this train-
ing course is low-cost, feasible, and promising strategy
for preparing physicians to counsel their patients about
PA.
Physician training, however, did not fully trans-

late into clinical practice changes. While the patient
medical chart review showed that the 5-As were
partially adopted after the training, implementation
of each A remained relatively low. Similar to find-
ings from direct observation of physician counseling
[40], we found that assessing and verbally advising
patients were the most commonly employed strate-
gies, while agreeing, assisting, and arranging were
seldom completed. Specifically, the use of Agree
and Assist, which are critical for promoting goal
setting and problem solving, were completed in less
than one of five patients. Arranging for follow-up,
which is critical for promoting accountability, was
completed in about one of every 100 patients. This
may be related to the fact that Mexican physicians
are typically trained to provide information or di-
rection, rather than to establish a collaborative rela-
tionship with patients, which may hinder the use of

Table 4 | Use of 5-As as recorded in medical charts of trained physicians (n = 36) 1 month before and 1 month after training

Pre-training n = 851 Post-training n = 849

Proportion of files containing n (%) n (%)
0 As 484 (57) 405 (48)
1 As 135 (16) 112 (13)
2 As 113 (13) 158 (19)
3 As 78 (9) 87 (10)
4 As 41 (5) 84 (10)
5 As 0 1 (0.1)
Overall implementation of each A
Assess patient PA 366 (43) 441 (52)*
Advice to increase PA 213 (25) 331 (39)*
Assist to set goals 60 (7) 127 (15)*
Agree on a plan 111 (13) 144 (17)
Arrange referral and follow-up 5 (1) 6 (1)
PA physical activity

*Significantly different from baseline at p < .01 in chi-square tests
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collaborative As. Our findings suggest that a com-
prehensive and sustained implementation of the 5-
As in Mexican primary care settings may require
additional intervention support at the physician and
clinic levels to allow for the 5-As to be completed.
Using a team approach that benefits from the cred-
ibility of physician prescriptions but engages other
clinical staff to complete the goal setting, problem
solving, and follow-up activities might improve im-
plementation and delivery of the 5-As [12].
Our physician counseling intervention did not

result in patient PA improvements, echoing conclu-
sions that physician advice is not sufficient to pro-
mote patient behavior change [41]. Other studies
have found positive effects on patient PA by
employing collaborative approaches where physi-
cians provide Advice to patients and Arrange refer-
rals to PA experts who then deliver the collaborative
As [42]. The collaborative As (Agree, Assist, and
Arrange) were seldom completed in our study, sug-
gesting patients did not receive support to set a PA
goal, make plans to overcome barriers to attain their
goal, nor be accountable for, or receive feedback on
their behavior change. Our findings suggest that
patients need more than assessment and advice
from their physician to engage in health enhancing
PA. Helping patients adhere to a PA prescription,
improve their PA, and maintain this change long-
term, remain a challenge for practitioners and
researchers.
The physician training and 5-As PA counseling inter-

ventions we tested represent a first step to guide prag-
matic, population-wide PA promotion efforts in Mexi-
co. This study also highlights the need for multi-level,
comprehensive strategies to affect population-wide PA
change. For instance, patient-level strategies (e.g.,
prompting physicians) [32], physician-level strategies
(e.g., audit and feedback), and clinic-level strategies
(e.g., integrating PA assessment in medical records)
[43] may be needed to facilitate comprehensive and
continued delivery of the 5-As. Further, it may be
necessary to establish referral systems where patients
are referred to PA resources or experts in the commu-
nity to complete the collaborative As (Assist and Ar-
range) [42]. Finally, creating clinic-community linkages
to connect patients with PA opportunities, programs,
recreational spaces, and active transportation infra-
structure available in their communities must be devel-
oped or improved [44].
The present findings should be interpreted in light

of the following limitations. First, the study design
employed prevents us from comparing the training
course with other approaches or with no training at
all. Second, PA counseling practices were measured
using a self-report tool, which are prone to social
desirability andmay result in overestimation of inter-
vention effects. Similarly, patient PA was measured
by self-reportwhichmayoverestimatepatient behav-
ior. The training quality measure employed was
based on a single trained observer; as such, it does
not capture perceived success from theperspective of

attending physicians. Our cost estimate of the train-
ing intervention is an underestimate as it excluded
physician salaried time and trainer travel costs. Final-
ly, the present findings are only representative of the
physician and patient populations from the Secretary
of Health in Jalisco, limiting generalizability of find-
ings to patients/physicians in other healthcare sys-
tems in the country.

CONCLUSION
This was the first effectiveness-implementation hybrid
study focused on introducing PA counseling within rou-
tine primary care practice in Mexico through an
academic-government partnership. A theory-based, 3-h
physician trainingwas a low-cost, feasible, and promising
strategy for preparing physicians to counsel for PA using
the 5-As model. Physician counseling did not seem to
have an impact on patient PA or quality of life. Because
physician implementation across the 5-As remained rel-
atively low and decreased over time, additional
physician- and clinic-level strategies may be needed to
fully implement physician counseling that translates into
enhanced-patient PA. In light of the public health issues
Mexico is facing, promoting population-wide PA is im-
perative and will require comprehensive strategies col-
laboratively implemented by providers, researchers,
communities, and healthcare systems.
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