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Abstract: Background: This paper aims to discuss how physical activity (PA) brief assessment, brief 
counseling, and self-monitoring tools were designed and implemented in the Portuguese National 
Health Service (NHS), and to report on their current use by health professionals and citizens. 
Methods: Three digital tools to facilitate PA promotion in primary health care (PHC) were 
developed: 1) a PA brief assessment tool was incorporated in the electronic health record platform 
“SClínico Cuidados de Saúde Primários“; 2) a brief counseling tool was developed in the software 
“PEM—Prescrição Eletrónica Médica” (electronic medical prescription); and 3) a “Physical Activity 
Card” was incorporated in an official NHS smartphone app called “MySNS Carteira”. Results: From 
September 2017 to June 2019, 119,386 Portuguese patients had their PA assessed in PHC. Between 
December 2017 and June 2019, a total of 7957 patients received brief intervention for PA by a medical 
doctor. Regarding the app “MySNS Carteira”, 93,320 users activated the “Physical Activity Card”, 
between February 2018 and December 2018. Conclusions: These tools represent key actions to 
promote PA among Portuguese citizens using PHC as a priority setting. Further initiatives will 
follow, including proper assessment of their clinical impact and training programs for health care 
professionals on PA promotion. 

Keywords: physical activity; exercise; primary health care; brief assessment; brief counseling; 
monitoring 

 

1. Introduction 

According to the new World Health Organization (WHO) Global Action Plan on Physical 
Activity 2018–2030 [1], effective national action to reverse current trends and reduce disparities in 
physical activity (PA) requires a “systems-based” approach, grounded on four strategic objectives 
(create active societies, active environments, active people, and active systems). These may be 
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achievable through several policy actions, including a strategic combination of “upstream” policy 
actions with “downstream” individually focused approaches (educational and informational). 
Action 3.2 highlights the need to incorporate PA into health services by implementing systems for 
patient assessment and counseling aiming to increase patients’ PA and reduce sedentary behavior. It 
also establishes that assessment and counseling should be made by appropriately trained healthcare 
providers in every single opportunity, in primary and secondary health care, as part of universal 
health care, ensuring community and patient involvement. In this regard, and as proposed actions 
for member states, there is a call for the development and implementation of national standardized 
protocols on patient assessment and brief counseling, adjusted to the local context and culture, as 
well as resource availability. The need for these actions was already highlighted on the Physical 
Activity Strategy for the WHO European Region 2016–2025 [2]. 

Health care systems, namely primary health care (PHC) systems and staff, have a crucial role in 
PA promotion for several reasons. Firstly, there is a well-established benefit of regular PA in the 
prevention and treatment of many clinical conditions (especially noncommunicable diseases) and 
also in promoting physical and mental wellbeing [3,4]. Secondly, health care professionals are 
respected experts and authorities in matters related to health and are considered reliable sources of 
information and advice (e.g., advice on PA from medical doctors can be a strong cue to becoming 
more active) [5]. Finally, and most importantly, PHC staff have frequent contacts with large segments 
of the population, especially those with poorer health, lower socio-economic status, and/or who are 
older [6]. This holds a large potential for health care professionals to decisively influence public health 
outcomes.  

Assessing a patient’s PA level and providing information and brief counseling through 
strategies that will assist patients in behavior change is crucial [7]. Therefore, there has been a call for 
PA assessment to be considered a “vital sign” for health [8]. In the traditional sense, vital signs are 
measurements that reflect basic physiological functions and health status and are used to monitor or 
screen for health problems. This concept recently evolved to accommodate other types of vital signs 
equally informative and with important effects on health outcomes (e.g., body mass index, smoking 
status, alcohol intake, pain level, etc.). PA assessment can provide a valuable insight into patients’ 
health status and lead to important intervention opportunities [5]. Despite all the evidence and calls 
to include PA assessment and promotion in the standard of care, challenges remain on how to 
accomplish this in a way that engages both clinicians and patients [5]. For example, in a recent study, 
only 36% of American adults that had received health care in the past 12 months were told by a health 
care professional to increase their PA levels. However, 87% of medical doctors reported that they 
frequently advised patients to be physically active [9]. In Portugal, in a representative sample of the 
adult population, 62% of those who had a medical appointment in the last two years reported to have 
been asked about PA, and 41% had been given advice to increase PA practice by their medical doctor 
[10]. For 76%, PA was an important health behavior, but only 2% knew the WHO PA 
recommendations [11], and only 43% recognized daily activities as PA [10]. 

In order to increase and generalize PA counseling and improve its quality, we need to build 
upon the science of behavior change. For example, interventions should be theory and evidence-
based, and supported by advanced tools for measuring and influencing behavior, with a potential 
for broad reach dissemination [12]. Systematic reviews and meta-analyses [13] have highlighted 
several constructs for which there is good and consistent evidence of positive adherence effects, 
including intrinsic motivation and enjoyment, self-efficacy, and expected outcomes. Behavior change 
techniques that effectively promote PA have been identified, and evidence supports the importance 
of using goal setting and self-monitoring of behavior in counseling [14]. The importance of a person-
centered and autonomy-supportive counseling setting has also been stressed as an important aspect 
in order to maintain behavior over time [14]. 

The evidence and guidelines for PA behavioral change also point to the potential effectiveness 
of brief interventions in PHC [15,16]. Evidence suggests that brief advice by clinicians may improve 
short and long-term engagement with active lifestyles [17,18]. Specifically, clinician counseling as 
brief as one to five minutes may result in a significant increase in patients’ PA levels. However, 
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although PHC represents an important avenue for PA promotion, effective PA counseling is still 
hampered by limited time constraints and concurrent tasks [19].  

In this regard, recent systematic reviews have summarized enabling and reinforcing factors to 
optimize the effectiveness of PHC PA brief counseling [15,20]. Although brief interventions in PHC 
showed a small to moderate positive effect on increasing PA levels, better results were obtained by 
interventions that included i) the use of valid (and multiple) behavior change methods, namely 
behavioral, cognitive, and motivational approaches such as setting clear, simple, realistic and 
proximal goals instead of distal ones; emphasizing internal instead of external motivating factors; 
improving self-efficacy; and use planning and self-monitoring, social support, and follow-up 
prompts; ii) individual assessment of the needs, motivation, current habits, preferences, and barriers 
of the patient and establishment of action plans according to this information; iii) use of patient-
centered and motivational interviewing principles to anticipate barriers and discuss solutions; and 
iv) existence of training and resources to carry out such counseling [21]. 

The United Kingdom National Institute for Health and Care Excellence (NICE) guidelines also 
emphasize that, in order to improve clinicians’ counseling effectiveness, it is necessary to improve 
their motivation to increase the quantity and the quality of service provided [22]. One way to achieve 
this is to decrease the time and increase the resources available to deliver this counseling and include 
evidence-based behavior change methods as highlighted before. One contemporary framework for 
promoting internal motivation for changing health behavior is motivational interviewing [23]. It 
reflects a collaborative, person-centered, and goal-oriented method of communication with particular 
focus on the “language of change”. It is designed to strengthen an individual’s motivation for a 
specific goal by eliciting and exploring the person’s own arguments for change. It is theory-consistent 
[24], considered an evidence-based method [25], and there are currently numerous training 
opportunities as well as resources (e.g., online networks and manuals) available for interested health 
professionals.  

A second strategy that could improve counseling effectiveness is to create digital tools, which 
can be valuable resources to healthcare professionals, minimizing time and energy necessary to give 
advice and follow-up. Action 4.3 from WHO’s Global Action Plan on Physical Activity 2018–2030 [1], 
reflecting on the need to create active systems, calls for national and institutional research to stimulate 
the use of digital technologies and innovation to accelerate the development and implementation of 
effective policy solutions aimed to increase PA and reduce sedentary behavior. 

Regarding technology, exploring the features of smartphones and other mobile devices seems 
one of the most promising strategies to promote PA either through the monitoring of daily levels and 
tasks, or by engaging the user in PA challenges and exergames [26–28].  

This paper aims to discuss how PA brief assessment, brief counseling, and monitoring tools were 
designed and implemented in the Portuguese National Health Service (NHS), and also reports on its 
current use by health professionals and citizens. 

2. Materials and Methods 

Within the scope of the Portuguese National Physical Activity Promotion Program, the 
Directorate-General of Health, in collaboration with the Shared Services of the Ministry of Health, 
developed three digital tools for the promotion of PA, specifically designed for the PHC of the NHS. 

2.1. Physical Activity Brief Assessment Tool 

The routine assessment of PA (and sedentary behavior) in the health system is the basis for the 
surveillance of physical inactivity as a risk factor and should be an important starting point for PA 
brief counseling [29]. 

A tool allowing the assessment of weekly moderate-to-vigorous PA (min/w) and daily sitting-
time (h/d) was implemented in the database/software “SClínico Cuidados de Saúde Primários“ 
(Figure 1) in September 2017. This platform is used as the electronic medical record in the PHC setting 
to track vital signs, code health problems, and support/record consultations with different health 
professionals. It is currently used in 300 PHC institutions by 13,000 health professionals. 
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In order to assess weekly PA level of adults and older adults, two questions are available: 

1. In a usual week, how many days per week do you engage in brisk walking or other moderate-
to-vigorous physical activity (e.g., gym activities, cycling, practice an active sport, swimming / 
water aerobics, etc.)? 

2. On average, how many minutes per day do you engage in those activities (not considering resting 
intervals or transitions)? 

A “traffic light” feedback system was included to support health professionals and facilitate the 
interpretation of the results based on the WHO PA recommendations for adults [11]: when the 
product of both answers is zero, the answer box turns red; when the product is between 1–149 min/w, 
the box turns yellow; and when the product is equal to or higher than 150 min/w, the box turns green. 

In order to assess daily sitting time, a third question is available: 

3. On a typical day regarding your routines, how much time in total do you usually spend in a 
sitting position (e.g., in the car or other transportation, at a desk, at the computer, watching TV, 
reading, chatting while seated, during meals, etc.)? Do not include the time spent sleeping (at night 
time or naps during the day). 

Again, a “traffic light” feedback system was also included, with the box turning red if the answer 
is 7 or more h/d, yellow if it is 4-6 h/d, and green if it is 0–3 h/d [30]. 

The questions are similar to the ones included in the WHO’s Global Physical Activity 
Questionnaire [31] and are used in several PA questionnaires and surveillance systems. Given that 
the tool has a “Data History” system (see Figure 1), health professionals can track changes in PA 
levels. Thus, more than the record of PA levels per se, this tool seeks to assist clinicians and patients 
to be more aware of PA patterns over time—addressing the possibility of change (i.e., becoming (or 
not) more active and less sedentary). This assessment is indeed the cornerstone of the brief counseling 
process. At every encounter/opportunity, even when time is very limited, it is mandatory to assess 
PA. It is not just for the purpose of monitoring or assessing progress; it has value in its own right. 
Asking the question(s) “opens the door” for fostering the patient’s reflection and self-awareness. 
Subsequent intervention can vary, depending on the available time and resources. 

Currently, only three types of health professionals can use this PA assessment tool: medical 
doctors, nurses, and registered dietitians and nutritionists. 
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Figure 1. Physical activity brief assessment tool in the database/software “SClínico Cuidados de Saúde 
Primários”, with three questions. 

2.2. Physical Activity Brief Counseling Tool 

In order to support the establishment of a brief counseling system for PA promotion, a digital 
tool was developed in the “PEM—Prescrição Eletrónica Médica” (Electronic Medical Prescription; 
Figure 2) software platform and made available in December 2017. This software is accessible to all 
medical doctors in Portugal for the prescription of pharmacological treatments, home respiratory 
care, and other medical devices. In December 2017, from a total of 57,922 medical doctors registered 
in Portugal, 29,954 were using this software, mainly in the NHS. 

The new digital tool consists of five inter-related documents, “guides”, that can be delivered to 
patients (printed or by email; each guide has one page), according to their current motivation and PA 
levels. It was developed on the basis of solid scientific evidence, namely on principles of motivational 
theory [24] and validated behavior change techniques such as goal setting, action planning, coping 
planning, and self-monitoring [32]. They were also designed to be self-explanatory so that they can 
be used and explored autonomously without consuming much consultation time. These documents 
aim to improve the quality of brief counseling intervention and save the clinician’s time and effort. 

The five guides, adapted to the level of readiness and PA of the patients, have been developed 
to support the motivational and self-regulatory processes involved in the adoption of more active 
lifestyles. One of the guides, the “Physical Activity Guide”, was developed to be a key resource, 
including important information regarding the PA recommendations for adults and easy-to-
implement strategies to reduce sedentary behavior and become more active in everyday life. 
Moreover, it challenges the patient to identify PA benefits he/she considers to be self-relevant. The 
information contained in this guide is deemed important for everyone, irrespectively of their current 
PA levels. PA literacy is still scarce, as previously mentioned, as only 2% of the Portuguese population 
know the recommendations for PA, and only 43% of the population recognize daily activities as PA [10]. 

Although knowledge is unquestionably a first step towards behavior change, it is known to be 
insufficient for sustained behavioral changes [33,34]. Therefore, this guide was designed to be used 
along with other guides. 
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For inactive patients who do not yet consider becoming physically active, two other guides have 
been developed: “Decision-Making Aid” and “Action Plan—Initiation”. The first guide aims to help 
the patient identify relevant reasons for becoming more physically active and think about barriers 
and facilitators to engage PA in their daily routine. The second guide helps set goals and define an 
implementation strategy (i.e., defining the type of activity, where, at what time, with whom, etc.), 
and it was designed to be used when the individual is already inclined to increase their PA levels. 

In patients where PA is not yet a habit but they have already some activity (irregular or 
insufficient), a guide was developed to support the development of a PA routine and maintained 
engagement: “Action Plan—Continuity”. The aim of this guide is to foster more effective planning, 
including the anticipation of potential barriers and establish strategies to better cope with them. 

Finally, for patients who already meet the current PA recommendations, a set of suggestions are 
made in order to help keep up the interest in being active, such as the use of upgraded self-monitoring 
strategies (i.e., including other types of indicators besides behavior such as emotions during/after 
practice), challenging oneself to try new activities, change practice scenarios, and becoming a PA 
“leader”: “Maintenance Plan”. 

In order to help select the most appropriate guide(s), a decision algorithm, following the 
explanation given above, was developed (Figure 2)—indicating the guides to be given to the patient 
according to the current level of PA and readiness for change—and has been included in the digital 
tool menu. If the patients does not meet PA recommendations, and they are ambivalent or not 
interested in starting, the “Decision-Making Aid” (plus the “Physical Activity Guide”) is suggested, 
followed by the “Action plan—Initiation”. For patients that, despite being motivated and willing to 
be physically active, do not entirely meet the WHO criteria because of irregular and/or insufficient 
levels of PA, the “Action Plan—Continuity” (plus the “Physical Activity Guide”) is suggested. Last, 
and as already mentioned, the “Maintenance Plan” (plus the “Physical Activity Guide”) it is targeted 
to patients that already meet the current PA recommendations. To facilitate implementation, an 
additional resource was developed and is available in the Directorate-General of Health’s PA website. 
This manual contains evidence-based suggestions on how to facilitate the use of brief counseling 
guides during the medical consultation, depending on the patient’s PA level and time available. This 
is important because, although the guides can be used autonomously, their effectiveness can be 
increased when they are facilitated by the healthcare professional in a motivational environment that 
is compatible with the development of autonomous motivation [20,35]. 

 
Figure 2. Physical activity brief counseling tool in the software platform “PEM—Prescrição Eletrónica 
Médica”. 
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2.3. Physical Activity Self-Monitoring Tool 

The smartphone application “MySNS Carteira” was launched in January 2017 in order to include 
the electronic version of several identification documents/cards used in the health sector such as the 
NHS card, the immunization card, the allergies card, the living will document, and pharmacological 
treatments and prescriptions. This app is available as a free download in the App Store and in the 
Google Play. 

A new feature, the “Physical Activity Card”, became available in February 2018 allowing users 
to monitor their own PA level. This tool reads the smartphone’s accelerometer information and 
provides reports (daily, weekly, and monthly) based on the number of steps, distance (km), and 
energy expenditure (kcal), giving feedback to the user according to international standards (Figure 3). 

 
Figure 3. “MySNS Carteira” app—“Physical Activity Card”. 

It is important to note that tools depicted in Figures 1, 2, and 3 were developed to be used in 
combination. In the scope of PHC consultations, health professionals should routinely conduct a brief 
assessment of PA and sedentary behavior (tool 1) and, following this assessment, discuss the pattern 
presented (i.e., increase vs. decrease of PA and sedentary behavior) using also the brief counseling 
resources (inclosed in tool 2). These resources recommend the use of self-monitoring devices (in order 
to track the goals and action plans set), and thus, the self-monitoring tool (tool 3) can be prompted at 
every consultation. Health professionals can ask patients if they are already using the “Physical 
Activity Card” to monitor their levels of PA, and can also analyze and discuss with patients the data 
presented by the smartphone application, such as the recommended daily cut-off for the number of 
steps, or how to interpret the distance (km) and energy expenditure (kcal). This interaction can be 
crucial for tackling lack of adherence in the follow-up of PA levels. 

2.4. Ethics Procedures 

This was work approved by the Ethics Committee of the Faculdade de Motricidade Humana, 
Universidade de Lisboa, with the reference CEFMH 03/2019. 
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3. Results 

From September 2017 to June 2019, 119,386 patients from the Portuguese PHC system had their 
PA assessed through the “SClínico Cuidados de Saúde Primários” platform. This number represents 
a proportion of 1736 per 100,000 users of the NHS (6,876,364 Portuguese citizens). These records were 
completed by 6183 PHC professionals: 3715 medical doctors (60%), 2382 nurses (39%), and 86 
registered dietitians and nutritionists (1%). 

Between December 2017 and June 2019, a total of 7957 patients received PA brief counseling 
using the “PEM—Prescrição Eletrónica Médica” PA guides, meaning that 94 per 100,000 residents in 
Portugal 15 years or older were reached. A total of 20,494 guides were delivered, the majority in paper 
format (less than 5% were sent by email).  

Regarding the app “MySNS Carteira”, 93,320 users activated the “Physical Activity Card” 
between February 2018 and December 2018. 

4. Discussion 

The assessment of PA levels and the provision of brief counseling by health professionals are 
key actions recommended by both the WHO and the European Commission to promote health-
enhancing PA at the country level [2,36,37]. 

The digital tool that has been developed for assessing PA in every encounter/opportunity is 
already available in the large majority of PHC units in the country (i.e., the ones using “SClínico 
Cuidados de Saúde Primários” platform). A full national coverage of this software is expected by the 
end of 2020. This will enable the use of this tool by all health professionals working in PHC. 
Furthermore, other healthcare professionals besides medical doctors, nurses, and registered dietitians 
and nutritionists (e.g., psychologists and physiotherapists) are expected to have access to the system 
in the near future. PA assessment for children and adolescents with new PA questions and 
appropriate cut-offs (i.e., 60 min of moderate-to-vigorous PA per day) with immediate feedback is 
already being prepared, and the expansion of this tool to the Portuguese NHS hospital network 
within the platform “SClínico Hospitalar” is also under development. 

The digital guides that facilitate the delivery of brief counseling are already implemented at full 
scale, across the country, through the “PEM—Prescrição Eletrónica Médica” system and are available 
for all medical doctors registered in Portugal. These guides were also made available to other 
healthcare professionals through Directorate-General of Health’s website, allowing a more “open” 
access (not restricted to only users that have access to “PEM—Prescrição Eletrónica Médica”), 
facilitating the scaling up of PA promotion and brief intervention to other health care settings (e.g., 
occupational medicine). 

Because of the aging index of the Portuguese population, another challenge is to increase the 
percentage of guides sent by e-mail, saving resources and consultation time. 

Future developments of the “Physical Activity Card” of the “MySNS Carteira” will include 
linking its data to the “SClínico Cuidados de Saúde Primários” platform (after patients’ consent), 
allowing healthcare professionals to monitor their patients regarding their daily PA. Technology 
literacy is being approached at a national level in order to increase the use of these tools. 

Another crucial step concerns training health care professionals. Specific training will be needed 
to help them acknowledge the role of PA in the prevention, treatment, and management of a vast 
array of diseases and also understand the importance of assessing current PA levels and motivating 
their patients to engage in a more active lifestyle. Another relevant area of training is facilitating the 
use of brief counseling tools in order to maximize their impact and support in sustained behavior 
change, including training in person-centered motivational strategies and skills (e.g., motivational 
interviewing). This will be accomplished by integration in undergraduate medical curricula, as well 
as providing specific postgraduate training on PA promotion and continuing education (including 
peer-to-peer education facilitated by a network of trained and skilled specialists) for different health 
care professionals regarding the assessment and brief counseling on PA promotion. 

Finally, in order to identify factors that can facilitate and improve the implementation and use 
of the developed tools, as well as assessing their effectiveness and cost-effectiveness, pilot projects 
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will be conducted in 13 PHC units across different regions of the country. These pilot projects will 
compare patients receiving brief counseling for PA (including the assessment of PA) with those who 
do not receive it in relation to various health outcomes. Outcome measures will be assessed both at 
baseline and follow-up and include the level of PA and sedentary behavior (through self-report and 
use of objective measures), blood pressure, body mass index, health-related quality of life, medication 
use, and number of acute medical appointments. In addition to these indicators, qualitative 
methods—focus groups with patients and interviews with healthcare professionals—will also be 
used to assess the acceptability of the tools from both perspectives as well as implementation fidelity. 

5. Conclusions 

Portugal has taken a decisive action to promote PA in its citizens using PHC as a priority setting. 
These initial steps are currently being evaluated and should be followed up by further initiatives, 
including the provision of solutions for patients in need of supervised exercise programs. Together, 
these actions will certainly contribute to improve the overall health and quality of life of the 
population and the sustainability of the health system. 

Author Contributions: R.M., M.N.S., C.S.S., A.M., C.G., H.M., and P.J.T. conceived and designed the tools. R.T., 
M.A., S.M., A.R.-M., and D.C. participated in the tools’ dissemination. R.M., M.N.S., and C.C.S. collected and 
analyzed the data. All authors reviewed and approved the final version of the manuscript. All authors have read 
and agreed to the published version of the manuscript. 

Funding: This research received no external funding, and the APC was funded by Direção-Geral da Saúde. 

Acknowledgments: The authors would like to acknowledge to all members of Direção-Geral da Saúde and 
SPMS—Serviços Partilhados do Ministério da Saúde that collaborated with the Programa Nacional para a 
Promoção da Atividade Física. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 

1. World Health Organization. Global action plan on physical activity 2018–2030: More active people for a 
healthier world. Geneva: World Health Organization, 2018. 

2. World Health Organization, Regional Office for Europe. Physical activity strategy for the WHO European 
Region 2016–2025. Copenhagen: World Health Organization, 2016. 

3. Pedersen, B.K.; Saltin, B. Exercise as medicine—evidence for prescribing exercise as therapy in 26 different 
chronic diseases. Scand. J. Med. Sci. Sports 2015, 25, 1–72. 

4. Lee, I.-M.; Shiroma, E.J.; Lobelo, F.; Puska, P.; Blair, S.N.; Katzmarzyk, P.T.; Lancet Physical Activity Series 
Working Group Effect of physical inactivity on major non-communicable diseases worldwide: an analysis 
of burden of disease and life expectancy. Lancet 2012, 380, 219–29. 

5. Sallis, R.E.; Matuszak, J.M.; Baggish, A.L.; Franklin, B.A.; Chodzko-Zajko, W.; Fletcher, B.J.; Gregory, A.; 
Joy, E.; Matheson, G.; McBride, P.; et al. Call to Action on Making Physical Activity Assessment and 
Prescription a Medical Standard of Care. Curr. Sports Med. Rep. 2016, 15, 207–214. 

6. Vuori, I.M.; Lavie, C.J.; Blair, S.N. Physical Activity Promotion in the Health Care System. Mayo Clin. Proc. 
2013, 88, 1446–1461. 

7. Estabrooks, P.A.; Glasgow, R.E.; Dzewaltowski, D.A. Physical Activity Promotion Through Primary Care. 
JAMA 2003, 289, 2913–2916. 

8. Sallis, R. Developing healthcare systems to support exercise: exercise as the fifth vital sign. Br. J. Sports Med. 
2011, 45, 473–474. 

9. Loprinzi, P.D.; Beets, M.W. Need for increased promotion of physical activity by health care professionals. 
Prev. Med. 2014, 69, 75–79. 

10. Silva, C.S.; Marques, A.; Mendes, R.; Silva, M.N.; Tomás, R.; Teixeira, P.J. The Portuguese Physical Activity 
Barometer: Perceptions, attitudes, motivation and knowledge. J. Phys. Act. Health 2018, 15 (Supplement 1), S142. 

11. World Health Organization. Global Recommendations on Physical Activity for Health. Geneva: World 
Health Organization, 2010. 



Int. J. Environ. Res. Public Health 2020, 17, 815 10 of 11 

 

12. Craig, P.; Dieppe, P.; MacIntyre, S.; Michie, S.; Nazareth, I.; Petticrew, M. Developing and evaluating 
complex interventions: the new Medical Research Council guidance. BMJ 2008, 337, a1655, 
doi:10.1136/bmj.a1655. 

13. Silva, M.N.; Teixeira, P.J. Promotion of and adherence to physical activity. In: Encyclopedia of Exercise Medicine 
in Health and Disease; Mooren, F.C., Springer-Verlag: Berlin Heidelberg, Germany, 2013; pp. 727–731. 

14. Samdal, G.B.; Eide, G.E.; Barth, T.; Williams, G.; Meland, E. Effective behaviour change techniques for 
physical activity and healthy eating in overweight and obese adults; systematic review and meta-regression 
analyses. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 42, doi:10.1186/s12966-017-0494-y. 

15. Sanchez, A.; Bully, P.; Martínez, C.; Grandes, G. Effectiveness of physical activity promotion interventions 
in primary care: A review of reviews. Prev. Med. 2015, 76, S56–S67. 

16. Orrow, G.; Kinmonth, A.-L.; Sanderson, S.; Sutton, S. Effectiveness of physical activity promotion based in 
primary care: systematic review and meta-analysis of randomised controlled trials. BMJ 2012, 344, e1389, 
doi:10.1136/bjsports-2012-e1389rep. 

17. Writing Group for the Activity Counseling Trial Research Group. Effects of physical activity counseling in 
primary care: The Activity Counseling Trial: A randomized controlled trial. JAMA 2001, 286, 677–687, 
doi:10.1001/jama.286.6.677. 

18. Pinto, B.; Goldstein, M.; Ashba, J.; Sciamanna, C.; Jette, A. Randomized Controlled Trial of Physical Activity 
Counseling for Older Primary Care Patients. Am. J. Prev. Med. 2005, 29, 247–255. 

19. Carroll, J.K.; Fiscella, K.; Epstein, R.M.; Sanders, M.R.; Williams, G.C. A 5A’s communication intervention 
to promote physical activity in underserved populations. BMC Heal. Serv. Res. 2012, 12, 374. 

20. Gagliardi, A.R.; Faulkner, G.; Ciliska, N.; Hicks, A. Factors contributing to the effectiveness of physical 
activity counselling in primary care: A realist systematic review. Patient Educ. Couns. 2015, 98, 412–419. 

21. Saha, S.; Beach, M.C.; Cooper, L.A. Patient centeredness, cultural competence and healthcare quality. J. Natl. 
Med Assoc. 2008, 100, 1275–85. 

22. National Institute for Health and Care Excellence (NICE). Physical activity: Brief advice for adults in 
primary care. Manchester: National Institute for Health and Care Excellence (NICE); 2013. (Accessed on 18 
February 2016). 

23. Rollnick, S.; Miller, W.R.; Butler, C.C.; Aloia, M.S. Motivational Interviewing in Health Care: Helping 
Patients Change Behavior. COPD: J. Chronic Obstr. Pulm. Dis. 2008, 5, 203, doi:10.1080/15412550802093108. 

24. Teixeira, P.J.; Palmeira, A.L.; Vansteenkiste, M. The role of self-determination theory and motivational 
interviewing in behavioral nutrition, physical activity, and health: an introduction to the IJBNPA special 
series. Int. J. Behav. Nutr. Phys. Act. 2012, 9, 17.  

25. Malcolm, W. Health-Enhancing Physical Activity (HEPA) promotion in health care settings—Policy, 
Practice & Evidence. World Health Organization; 2016. 

26. Middelweerd, A.; Mollee, J.S.; Van Der Wal, C.N.; Brug, J.; Velde, S.J.T. Apps to promote physical activity 
among adults: a review and content analysis. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 97. 

27. Muntaner, A.; Vidal-Conti, J.; Palou, P. Increasing physical activity through mobile device interventions: A 
systematic review. Heal. Informatics J. 2016, 22, 451–469. 

28. Wang, J.B.; Cataldo, J.K.; Ayala, G.X.; Natarajan, L.; Cadmus-Bertram, L.A.; White, M.M.; Madanat, H.; 
Nichols, J.F.; Pierce, J.P. Mobile and Wearable Device Features that Matter in Promoting Physical Activity. 
J. Mob. Technol. Med. 2016, 5, 2–11. 

29. Coleman, K.J.; Ngor, E.; Reynolds, K.; Quinn, V.P.; Koebnick, C.; Young, D.R.; Sternfeld, B.; Sallis, R.E. Initial 
Validation of an Exercise “Vital Sign” in Electronic Medical Records. Med. Sci. Sports Exerc. 2012, 44, 2071–2076. 

30. Rezende, L.F.; Sa, T.H.; Mielke, G.I.; Viscondi, J.Y.; Rey-Lopez, J.P.; Garcia, L.M. All-Cause Mortality 
Attributable to Sitting Time: Analysis of 54 Countries Worldwide. Am. J. Prev. Med. 2016, 51, 253–263. 

31. Bull, F.C.; Maslin, T.S.; Armstrong, T. Global physical activity questionnaire (GPAQ): Nine country 
reliability and validity study. J. Phys. Act. Heal. 2009, 6, 790–804. 

32. Michie, S.; Richardson, M.; Johnston, M.; Abraham, C.; Francis, J.; Hardeman, W.; Eccles, M.P.; Cane, J.; 
Wood, C.E. The Behavior Change Technique Taxonomy (v1) of 93 Hierarchically Clustered Techniques: 
Building an International Consensus for the Reporting of Behavior Change Interventions. Ann. Behav. Med. 
2013, 46, 81–95. 

33. Kelly, M.P.; Barker, M. Why is changing health-related behaviour so difficult? Public Health 2016, 136, 109–16. 
34. Webb, T.L.; Sheeran, P. Does changing behavioral intentions engender behavior change? A meta-analysis 

of the experimental evidence. Psychol. Bull. 2006, 132, 249–268. 



Int. J. Environ. Res. Public Health 2020, 17, 815 11 of 11 

 

35. Ng, J.Y.Y.; Ntoumanis, N.; Thogersen-Ntoumani, C.; Deci, E.L.; Ryan, R.M.; Duda, J.L.; Williams, G.C. Self-
Determination Theory Applied to Health Contexts: A Meta-Analysis. Perspect. Psychol. Sci. 2012, 7, 325–340. 

36. European Commission. EU Physical Activity Guidelines. Recommended Policy Actions in Support of 
Health-Enhancing Physical Activity. European Commission; Brussels, Belgium, 2008. 

37. Breda, J.; Jakovljevic, J.; Rathmes, G.; Mendes, R.; Fontaine, O.; Hollmann, S.; Rütten, A.; Gelius, P.; 
Kahlmeier, S.; Galea, G. Promoting health-enhancing physical activity in Europe: Current state of 
surveillance, policy development and implementation. Health Policy 2018, 122, 519–527. 

 

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 


	1. Introduction
	2. Materials and Methods
	2.1. Physical Activity Brief Assessment Tool
	2.2. Physical Activity Brief Counseling Tool
	2.3. Physical Activity Self-Monitoring Tool
	2.4. Ethics Procedures

	3. Results
	4. Discussion
	5. Conclusions
	References

