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Abstract

Background: There is evidence that if a health professional is active and has a healthy diet, he/she is more likely to
advise patients about the benefits of physical activity and healthy eating The aims of this study were to: (1) describe
the personal physical activity, consumption of fruits and vegetables behaviors and nutritional status of community
health workers; (2) evaluate the association between knowledge, delivery of preventive counseling and personal
behaviors among community health workers.

Methods: This was a cross-sectional study conducted in a nationally sample of health professionals working in primary
health care settings in Brazil in 2011. This survey was part of the second phase of the Guide for Useful Interventions for
Activity in Brazil and Latin America project, and data were collected through telephone interviews of 269 community
health workers from the Unified Health Care system of Brazil. We applied questionnaires about personal reported
behaviors, knowledge and preventive counseling in physical activity and consumption of fruits and vegetables. We
calculated the prevalence and associations between the variables with logistic regression.

Results: The proportion of community health workers that practiced 150 minutes per week of physical activity in
leisure time or transportation was high (64.9%). Half of community health workers were overweight and only 26.2%
reported consuming five portions/day of fruits or vegetables. Most community health workers reported counseling
about physical activity for more than six months (59.7%), and most were not knowledgeable of the fruits and
vegetables and physical activity recommendations. Meeting the fruits and vegetables recommendations was
associated with correct knowledge (OR =4.5; CI95% 1.03;19.7), with reporting 150 minutes or more of physical activity
per week (OR =2.0; Cl95% 1.03;3.7) and with reporting physical activity in leisure time (OR = 2.0; CI95% 1.05;3.6). Regular
physical activity counseling was associated with reporting 10-149 minutes per week (OR =3.8; CI95% 1.1;13.3) and with
more than 150 minutes of physical activity per week (OR =4.9; Cl95% 1.5;16.5).

Conclusion: Actions to promote physical activity and healthy eating and to improve knowledge among community
health workers within the health care system of Brazil could have a potential positive influence on delivery of
preventive counseling to patients on this topic.

Keywords: Physical activity, Consumption of fruits and vegetables, Community health workers, Primary health care
settings, Knowledge, Preventive counseling, Personal behavior
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Background

Physical inactivity, unhealthy diets, and obesity are
among the top ten risk factors for morbidity and mortal-
ity worldwide [1]. This situation is particularly concern-
ing in low and middle-income countries. In Brazil, for
example, more than half of adult population is over-
weight, and 60% do not practice any kind of physical
activity in leisure time, nor they do report regular con-
sumption of fruits and vegetables [2,3]. A wide range of
research and interventions have been implemented
aimed at changing this scenario [4,5], but low and
middle-income countries still have few policies imple-
mented for promoting physical activity and fruits and
vegetables intake [6]. In a recent study published by our
research group, it was found that 39.8% and 72% of the
primary care units in Brazil, develop any physical activity
or healthy eating program, respectively [7].

The implementation of interventions in primary health
care settings is a possible strategy for addressing the
burden of obesity-related diseases [8]. Many of these in-
terventions have focused on the training of health pro-
fessionals, mainly physicians and nurses, to provide
counseling for physical activity and healthy eating. Such
interventions have shown positive results at improving
health behaviors of patients, [9,10] and are facilitated by
improving knowledge about the benefits of health pro-
motion and improving counseling skills among health
professionals in the primary care setting [10]. In addi-
tion, studies have shown that if the health professional is
active and has a healthy diet, he/she is more likely to ad-
vise patients about the benefits of physical activity and
healthy eating [11-15].

Most studies on this topic have been conducted with
physicians and nurses [9-13]. In the last 10 years, com-
munity health workers have been shown to also play a
key role in health promotion and disease prevention
[16-25]. In the Brazilian context, community health
workers living and working in the same neighborhood
are typically responsible for visiting families in their
homes in order to provide more personal guidance and
counseling for disease prevention and health promotion,
orientation about health services, and strengthen the
linkage between health professionals teams and families.
The health family team includes a physician, a nurse,
auxiliary-nurses and a community health worker [26].
The Brazilian Ministry of Health has a guide that in-
cludes proposals of actions for the community health
workers in Brazilian municipalities. This document con-
tains orientations of counseling in healthy food, physical
activity and weight control for health [27]. However,
there is a lack of information about counseling and be-
haviors in physical activity, healthy food and obesity/
weight control among community health workers, as
well as associations between these factors. Therefore, the
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aims of this study were to: (1) describe the behaviors of
physical activity, consumption of fruits and vegetables,
and nutritional status of community health workers; (2)
evaluate the associations between recommendations and
knowledge of healthy behaviors (physical activity, fruits
and vegetables consumption and body mass index) with
personal healthy behaviors (fruits and vegetables con-
sumption, body mass index and physical activity) among
community health workers.

Methods

We conducted a cross-sectional study with a nationally-
representative sample of primary health care units in
Brazil in 2011. This survey was part of second phase of
the GUIA project in Brazil (Guide for Useful Interven-
tions for Activity in Brazil and Latin America). We drew
a random sample in three stages: (1) 1,600 primary
health care units were selected randomly of a total
42,486 units in Brazil; (2) within the 1,600 sampled
primary health care units, we listed three types of pro-
fessionals: physicians, nurses and community health
workers; (3) in 1/3 of the primary health care units we
tried to interview the physicians, in 1/3 the nurses and
in 1/3 the community health workers. A detail descrip-
tion of the sampling strategy of primary health care units
and health professionals is available elsewhere [28]. We
used random digit dialing survey to interview commu-
nity health workers between January and July of 2011.
We were able to interview one person in 1,279 primary
health care units (79.9% of the approached ones). We
interviewed 269 community health workers since only in
one third of the units, the community health worker was
the professional chosen. In addition, several of the units
did not have a community health worker, thus the re-
sponse rate of 50.5% should be interpreted with caution.
The questionnaire was applied by telephone and in-
cluded sociodemographic variables (age, gender, educa-
tion, skin color, marital status), smoking, self-rated
health, self-reported behaviors such as physical activity
practice and consumption of fruits and vegetables, nutri-
tional status, knowledge and professional conduct in
physical activity, knowledge in consumption of fruits
and vegetables and body mass index for classification of
nutritional status.

Variable description

Physical activity

We assessed the domains of leisure and transportation
physical activity through self-report using the long ver-
sion of the International Physical Activity Questionnaire
(IPAQ). A validation study of this version of IPAQ ad-
ministered by both face-to-face and telephone interviews
of adults in Brazil is published [29]. We classified self-
reported physical activity based on the recommendation
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of the World Health Organization [30]: a cutoff of
150 minutes per week of moderate-to-vigorous physical
activity was applied, summing time spent active in the
leisure time and transportation domains: 1) Physically
active: practice of 150 minutes or more per week; 2) In-
sufficiently active: practice of 10 to 149 minutes per
week; 3) Inactive: < 10 minutes per week. We also cate-
gorized practice of 150 minutes or more per week (yes
or no); practice of leisure time physical activity (yes or
no) and practice of transportation physical activity (yes
or no).

Consumption of fruits and vegetables

We used two questions to classify self-reported con-
sumption of fruits and vegetables: (1) How many por-
tions of fruits the community health workers consumed
per day on average; (2) How many portions of vegetables
the community health workers consumed per day on
average. If the interviewee had doubts about the meaning
of one portion, the interviewer used examples (speaking of
an apple or banana for example). Natural juices and vege-
table soups were also included. We classified community
health workers consuming at least five portions per day of
fruits or vegetables as having a healthy diet according to
the World Health Organization recommendation or
otherwise [31].

Body mass index

We calculated body mass index (BMI) based on self-
reported weight and height. We categorized BMI using
the World Health Organization standards [31]: (1) nor-
mal weight: BMI<24.9 kg/m?% (2) overweight: BMI >
25.0 kg/m?; (3) obesity: BMI > 30.0 kg/m>.

Knowledge about physical activity, consumption of fruits
and vegetables and nutritional status

We assessed knowledge about physical activity, con-
sumption of fruits and vegetables, and nutritional status
based on the recommendations from the World Health
Organization [31], according to the following criteria:

1) Physical activity: We used two open questions,
community health workers could select the answer
that they considered to be correct: (1) Days per
week of practice of moderate-intensity physical
activity needed to achieve health benefits. The answer
considered as adequate was a minimum of five days;
(2) Time per day of practice of moderate-intensity
physical activity needed to achieve health benefits.
The answer considered as adequate was a minimum
of 30 minutes per day. We classified knowledge of
physical activity as a practice of at least 30 minutes
per day of moderate activities in at least five times per
week. This questionnaire has been used in one
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intervention study with community health workers in
Brazil [32].

2) Consumption of fruits and vegetables: We used one
closed question of multiple choice about the
minimum of portions of fruits and vegetables that an
adult should consume per day with. The question
had seven options. The correct choice was a
minimum of five portions per day of fruits or
vegetables.

3) Weight status: We applied one multiple choice
closed question regarding cutoff points for
overweight and obesity. The question had five
options. The correct choice was BMI > 25.0 kg/m”
for overweight and BMI = 30.0 kg/m? for obesity.

Professional advice/counseling for promoting physical
activity

We used one question about community health workers’
habit to give advice about physical activity to patients,
with six possible answers: (1) Does not advise and does
not plan to start; (2) Does not advise, but does intend to
start; (3) Does advise, but not regularly; (4) Does advise,
but started recently; (5) Advises regularly, for more than
six months; (6) Used to advise, but stopped doing so.
We categorized professional practice for community
health workers that positive response to option 5 (ad-
vises regularly, for more than six months). This ques-
tionnaire was already used in an intervention study
among community health workers in Brazil [32].

Data analysis

We measured the prevalence of community health
workers’ self-reported physical activity, consumption of
fruits and vegetables and nutritional status; their pre-
ventive counseling for physical activity; and knowledge
about recommendation for physical activity, knowledge
about recommendation for consumption of fruits and
vegetables and the knowledge about cutoftf for classifica-
tion of overweight and obesity. Initially we calculated
the bivariate association between all variables using chi-
square test: 1) leisure time physical activity (yes or no);
2) transportation physical activity (yes or no); 3) practice
of at least 150 minutes of physical activity per week (yes
or no); 4) practice of physical activity in three levels
(practice of 150 minutes or more per week; practice of
10 to 149 minutes per week; inactive or < 10 minutes per
week); 5) consumption of at least five portions per day
of fruits or vegetables (yes or no); 6) BMI (=25.0 l(g/m2
or < 24.9 kg/m?); 7) physical activity counseling for more
than six months (yes or no); 8) knowledge about physical
activity recommendations (know or not know); 9) know-
ledge about the recommendations of fruits and vegeta-
bles consumption (know or not know); 10) knowledge
about cutoff of BMI for classification overweight and
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obesity (know or not know). All variables that had sig-
nificant association for p <0.05 were calculated logistic
regression models and odds ratio, unadjusted and ad-
justed by gender, age and education. The selection of
dependent variables for regression models was done
based in two criteria: 1) variables that were more associ-
ated between all of them; 2) variables that were dichoto-
mized. All analysis were performed using SPSS software,
version 15.0.

Ethical issues
The study was approved by the Ethics Committee of the
Federal University of Pelotas (process number 16154).

Results

The respondents in our sample of community health
workers were mainly women, ages 49 years and older,
had less than 11 years of education, had non-white skin
color, were married or living with a partner, had good or
very good health, and were not smokers (Table 1). Most

Table 1 Sociodemografic and general health
characteristics of community health workers, Brazil, 2011

Variables Community health workers %
Gender

Men 10.8

Women 89.2

Education (years of study)

Up to 8 years 78

9to 11 years 796

12 years or more 126
Age

18 to 29 years old 283

30 to 49 years old 613

50 years or more 104
Skin Color*

White 39.0

Non-white 61.0

Marital status

Single 242

Married/Living with partners 66.9

Widowed/Divorced/Separated 89
Self-report of health

Bad or very bad 20.1

Good or very good 799
Smoking

Yes 74

No 926
*2 missing.
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community health workers practiced leisure time or
transportation physical activity and achieved physical ac-
tivity recommendations for health (Figure 1), but did not
consume five portions per day of fruits or vegetables.
Half of them were overweight (Figure 2).

Most community health workers were not aware of
the recommendations of physical activity and consump-
tion of fruits and vegetables for health as well as BMI
cut off values for the classification of overweight and
obesity. Over half of community health workers reported
advising physical activity to people of their covered area
(Figure 3).

Five significant associations with p <0.05 were identi-
fied from bivariate analysis: (1) consumption of at least
five portions per day of fruits or vegetables (yes or no)
was associated with knowledge about the recommenda-
tions of fruits and vegetables consumption (know or not
know) (p =0.018); (2) leisure time physical activity (yes or
no) was associated with consumption of at least five por-
tions per day of fruits or vegetables (yes or no) (p = 0.023);
(3) practice of at least 150 minutes of physical activity per
week (yes or no) was associated with consumption of at
least five portions per day of fruits or vegetables (yes or
no) (p=0.038); (4) practice of physical activity in three
levels (practice of 150 minutes or more per week; practice
of 10 to 149 minutes per week; inactive or < 10 minutes
per week) was associated with consumption of at least
five portions per day of fruits or vegetables (yes or no)
(p =0.018); (5) practice of physical activity in three levels
(practice of 150 minutes or more per week; practice of
10 to 149 minutes per week; inactive or <10 minutes
per week) was associated with physical activity counsel-
ing for more than six months (yes or no) (p = 0.011).

We opted to put the consumption of at least five por-
tions per day of fruits or vegetables (yes or no) and
physical activity counseling for more than six months
(yes or no) as dependent variables in logistic regression
models, producing unadjusted and adjusted odds ratios
(Table 2). Knowledge about recommendations for con-
sumption of fruits and vegetables, just as practice of leis-
ure time physical activity and the practice of regular
physical activity for health were associated with higher
odds ratios for consumption of five portions per day of
fruits or vegetables. The practice of some physical activ-
ity or according to recommendations for health was as-
sociated with higher odds ratio for physical activity
counseling. While three-level physical activity was asso-
ciated with consumption of five portions of fruits or veg-
etables in bivariate analysis (p-trend), this association
disappeared after adjustment in logistic models.

Discussion
This study showed that healthy behaviors reported, such
as physical activity and consumption of fruits and
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Regularphysical activity (150 minutes or more per
week)

Physical inactivity (< 10 minutes per week)

Transportation physical activity

Leisure time physical activity

0

health workers, Brazil, 2011.
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Figure 1 Prevalence of reported practice of physical activity in leisure time (yes or no, n = 265), transportation (yes or no, n = 254),
150 minutes per week of leisure time or transportation (yes or no, n=251) and physical inactivity (yes or no, n=251) in community
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vegetables, were associated with knowledge and prevent-
ive counselling among community health workers in
Brazil. To our knowledge, this is the first study that
showed that physical activity practice was associated
with physical activity counseling among community
health workers.

Health promotion interventions that include commu-
nity health workers are important because these profes-
sionals have the potential to influence the behavior of
patients from having a closer contact with them within
the primary health care system [16-24]. Although most
community health workers practice physical activity at
recommended levels, most do not consume fruits and
vegetables in accordance with recommendations, and
half were overweight. In comparison with the Brazilian
adult population, community health workers practice
more physical activity, but the consumption of fruits and
vegetables as well as overweight and obesity prevalence
were similar [2,3]. Interventions to improve health pro-
motion of the community health workers can result in

more effective professional actions for patients and the
whole population who are covered by them. A controlled
study conducted with health professionals in Israel
showed that an intervention for physicians and dietitians
resulted in significant reduction of waist circumference
and improved knowledge for counseling about weight
loss (physicians) and healthy lifestyle (dietitians) [33]. In
the same study, nurses and health promotion specialists
did not change physical activity levels or healthy eating
behaviors or showed reduction in waist circumference,
which shows the complexity of changing behaviors [33].
A systematic review conducted with physicians and
nurses showed that the association between weight sta-
tus and management practices for weight control in pa-
tients is weak [34]. In our study with community health
workers, we also found no association between know-
ledge about the correct classification of overweight or
obesity and BMI. Four years of intervention conducted
by Frank et al. to increase physical activity, consumption
of fruits and vegetables and cessation of smoking and

or no, n=267) in community health workers, Brazil, 2011.

Consume five portions per day of fruits or vegetables | N RN 262

Normal weight (BMI > 18.49 and < 25.0) | R /' 5

Obesity (BMI > 29.9kg/m2) | N EEEIE 1.2

Overweight (BMI > 24.9 kg/m2) | N RN ;5

0 20

Figure 2 Nutritional status based body mass index (BMI, n =268) and consumption of fruits or vegetables (five portions per day, yes
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classification overweight and obesity

fruits or vegetables

activity for health
0

community health workers, Brazil, 2011.

Regular physical activity counseling (at least six _ 59.7
months) !

Know correctly the values of body mass index for - 162
Know correctly the recommendation daily consumption l 30

Know correctly the recommendation moderate physical I 24

Figure 3 Professionals conduct about regular physical activity counseling (yes or no, n = 268), knowledge about cutoff of BMI for
classification overweight and obesity (know or not know, n =268), knowledge about the recommendations of fruits and vegetables
consumption (know or not know, n =268), and knowledge about physical activity recomendations (know or not know, n =247) in
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alcohol consumption among medical students, resulted
in better preparation for counseling for physical activity
and healthy eating among these students [15].

This study showed a high prevalence of community
health workers who did not know the recommendations
of physical activity and consumption of fruits and vege-
tables for health. Half these community health workers
were overweight and most of them do not consumed
five portions of fruits and vegetables per day. Therefore,
interventions to improve knowledge and health behav-
iors related to physical activity and healthy eating are
needed among community health workers.

Other studies have shown that physicians and nurses of
primary health care settings in Brazil [28] as well as gen-
eral practitioners, practice nurses and health visitors in
Scotland did not know the recommendations of physical
activity for health [35]. We have evidence that interven-
tions can improve knowledge and professional conduct
among community health workers [32,36] and they are
similar among other health professionals [15,37]. Commu-
nity health workers are more usually women of lower so-
cioeconomic status. These professionals and others who
are in stressful jobs (prone to burnout and poorer health)
are sometimes overlooked in interventions to promote
health [38,39]. Therefore, interventions to improve life-
style of community health workers are needed.

The results of this study showed that although the
prevalence of physical activity counseling was high, com-
munity health workers had little knowledge about a
recommendation or global strategy for physical activity
promotion and healthy diet of the World Health
Organization. The high prevalence of physical activity
counseling is possibly influenced by physical activity pro-
motion policies implemented by the Brazilian Ministry

of Health during the last years and encouraged in cities
and health care services for health promotion [40,41].
But the little knowledge about physical activity indicates
that community health workers need a more organized
and comprehensive training. We believe that there is not
a standard for community health workers to advise in
physical activity in primary health care system in Brazil.
For example, the practice guide of community health
workers [27] needs to be improved with better informa-
tion about physical activity promotion and the Brazilian
Ministry of Health could encourage the municipalities in
training these professionals. Some models of training for
physical activity promotion by community health workers
has been studied by researchers in Brazil and could be ap-
plied [32,42]. This could contribute in actions to fight
chronic diseases for reduce physical inactivity [43].

The study has some limitations. The cross-sectional
data does not allow us to determine temporality and
thus move toward establishing. The methods for evalu-
ation of knowledge were not validated against “gold
standards” (e.g., for preventive counseling). A study pub-
lished recently among community health workers used a
similar questionnaire to evaluate the knowledge about
physical activity showing that this instrument was ad-
equate for evaluating changes in physical activity promo-
tion [32]. Another limitation is the high non-response
rate of 50.5% and the missing information about com-
munity health workers in primary health care units. Not
all primary health care units had community health
workers, because professionals in some units use a dif-
ferent model (the health family model). This fact may
have introduced bias toward a non-representative sam-
ple. In addition, these professionals may have had time
constraints for response and lack of telephone lines in
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Table 2 Relationships of knowledge about healthy
behaviors and preventive counseling for physical activity
self-reported healthy behaviors among community health
workers, Brazil, 2011

Reported consuming five portions
per day of fruits or vegetables

OR (C195%)"  OR (C195%)?

Correct knowledge of daily
fruits and vegetables to
consumption recommendation
(five portions per day)

No 1 1
Yes 50(12-214) 45(1.03-197)

Reported physical activity
(minutes per week)

<150 minutes 1 1

150 minutes or more 20(1.03-37) 20(1.03-37)
Leisure time physical activity reported

No 1 1

Yes 20(1.1-37) 20 (1.05-36)
Reported physical activity
(minutes per week)

Physical inactivity (<10 minutes) 1 1

Practice of 10 to 149 minutes 40 (05-323) 4005 -33.0)

Practice of 150 minutes or more 6.5 (0.8 - 506) 6.5 (0.83 -51.2)

Counseling on regular physical
activity (at least six months) (yes)

OR (CI95%)"  OR (CI195%)°

Reported physical activity
(minutes per week)

Physical inactivity (<10 minutes) 1 1
Practice of 10 to 149 minutes 34(10-118 38(1.1-133)
Practice of 150 minutes or more 47 (14-155) 49(15-165)

OR (odds ratio); Cl (confidence interval) 1Unadjusted; 2Adjusted for gender,
age and education.

some primary health care units. However, the sample of
this study is very similar to other samples of community
health workers in Brazil in relation to age, education and
gender [44-46], minimizing the possibility of selection
bias.

Conclusions

This study showed that most community health
workers in Brazil practice physical activity and advise
their patients to physical activity, but do not know the
recommended amount of physical activity needed to
obtain health benefits. Most community health
workers did not know recommendations of the con-
sumption of fruits and vegetables, did not consume at
least five portions per day of fruits and vegetables, and
half are overweight. We found an association between
knowledge, preventive counselling and healthy behaviors
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reported of physical activity and consumption of fruits
and vegetables. Therefore, actions to health promotion
are needed for community health workers. On the
other hand, it seems promising that community health
workers can disseminate physical activity and healthy
eating counseling into the communities where they
serve, with appropriate training.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

AAF and PCH contributed to the idea this study. AAF, ROB, GIM, FVS, GAOG and
PCH contributed for data analysis, interpretation and drafted the manuscript.
DCP, LRR, FL and MMB contributed to drafting and critically revising the
manuscript. All authors have read and approved the final manuscript.

Acknowledgments

This study was funded through the Centers for Disease Control and
Prevention’s Prevention Research Centers Program special interest project U48/
DP001903 (Applying Evidence-Physical Activity Recommendations in Brazil).

Author details

'School of Arts, Sciences and Humanities, University of Sao Paulo, Rua
Arlindo Bettio, 1.000, CEP: 03828-000 S&o Paulo, SP, Brazil. *Prevention
Research Center in St. Louis, Brown School, Division of Public Health
Sciences and Alvin J. Siteman Cancer Center - Washington University in St.
Louis, Missouri, USA. *Postgraduate Program in Epidemiology, Federal
University of Pelotas, Pelotas, RS, Brazil. 4Depar‘[mem of Gerontology, Federal
University of Sao Carlos, Sao Carlos, SP, Brazil. *Program in Physical Therapy
Surgery (Prevention and Control), School of Medicine, Washington University
in St. Louis, St. Louis, MO, USA. ®School of Physical Education, Federal
University of Pelotas, Pelotas, RS, Brazil. "Hubert Department of Global Health,
Emory University — Rollins School of Public Health, Atlanta, USA.
8Depar‘[mem of Health Management and Informatics, School of Medicine,
University of Missouri, Missouri, USA. “Department of Preventive Medicine,
Federal University of Sao Paulo, Sdo Paulo, SP, Brazil. mHospital Israelita
Albert Einstein; Hospital Municipal Dr. Moysés Deutsch - M'Boi Mirim, Sao
Paulo, SP, Brazil.

Received: 10 November 2014 Accepted: 16 March 2015
Published online: 09 April 2015

References

1. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A
comparative risk assessment of burden of disease and injury attributable to
67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet.
2012;380(9859):2224-60.

2. Florindo AA, Hallal PC, Moura EC, Malta DC. Practice of physical activities
and associated factors in adults, Brazil, 2006. Rev Saude Publica.

200943 Suppl 2:65-73.

3. Ministério da Saude do Brasil. Vigilancia de fatores de risco e protecdo para
doencas cronicas por inquérito telefonico, VIGITEL, BRASIL, 2012. Brasilia, DF:
Secretaria de Vigilancia em Saude. Departamento de Vigilancia de Doencas
e Agravos ndo transmissiveis e Promogao da Saude; 2013. in portuguese.

4. Jaime PC, da Silva AC, Gentil PC, Claro RM, Monteiro CA. Brazilian obesity
prevention and control initiatives. Obes Rev. 2013;14 Suppl 2:88-95.

5. Kohl 3rd HW, Craig CL, Lambert EV, Inoue S, Alkandari JR, Leetongin G, et al.
The pandemic of physical inactivity: global action for public health. Lancet.
2012;380(9838):294-305.

6.  Lachat C, Otchere S, Roberfroid D, Abdulai A, Seret FM, Milesevic J, et al.
Diet and physical activity for the prevention of noncommunicable diseases
in low- and middle-income countries: a systematic policy review. PLoS Med.
2013;10(6):1001465.

7. Ramos LR, Malta DC, Gomes GA, Bracco MM, Florindo AA, Mielke G, et al.
Prevalence of health promotion programs in primary health care units in
Brazil. Rev Saude Publica. 2014;48(5):837-44.



Florindo et al. BMC Public Health (2015) 15:344

20.

21.

22.

23.

24.

25.

26.

27.

28.

Orrow G, Kinmonth AL, Sanderson S, Sutton S. Effectiveness of physical
activity promotion based in primary care: systematic review and meta-
analysis of randomised controlled trials. BMJ. 2012,344:1389.

ter Bogt NC, Milder IE, Bemelmans WJ, Beltman FW, Broer J, Smit AJ, et al.
Changes in lifestyle habits after counselling by nurse practitioners: 1-year

results of the Groningen Overweight and Lifestyle study. Public Health Nutr.

2011;14(6):995-1000.

Grandes G, Sanchez A, Montoya |, Ortega Sanchez-Pinilla R, Torcal J, Group
P. Two-year longitudinal analysis of a cluster randomized trial of physical
activity promotion by general practitioners. PLoS One. 2011,6(3):218363.
Wells KB, Lewis CE, Leake B, Ware Jr JE. Do physicians preach what they
practice? A study of physicians’ health habits and counseling practices.
JAMA. 1984;252(20):2846-8.

Frank E, Wright EH, Serdula MK, Elon LK, Baldwin G. Personal and
professional nutrition-related practices of US female physicians. Am J Clin
Nutr. 2002;75(2):326-32.

Frank E, Bhat Schelbert K, Elon L. Exercise counseling and personal exercise
habits of US women physicians. J Am Med Womens Assoc. 2003;58(3):178-84.
Huijg JM, Gebhardt WA, Verheijden MW, van der Zouwe N, de Vries JD,
Middelkoop BJ, et al. Factors influencing primary health care professionals’
physical activity promotion behaviors: a systematic review. Int J Behav Med.
2015;22(1):32-50.

Frank E, Elon L, Hertzberg V. A quantitative assessment of a 4-year intervention
that improved patient counseling through improving medical student health.
MedGenMed. 2007:9(2):58.

Balcazar HG, Wise S, Redelfs A, Rosenthal EL, de Heer HD, Burgos X, et al.
Perceptions of Community Health Workers (CHWs/PS) in the U.S-Mexico
Border HEART CVD study. Int J Environ Res Public Health. 2014;11(2):1873-84.
Rothschild SK, Martin MA, Swider SM, Tumialan Lynas CM, Janssen |, Avery
EF, et al. Mexican American trial of community health workers: a
randomized controlled trial of a community health worker intervention for
Mexican Americans with type 2 diabetes mellitus. Am J Public Health.
2014;114(8):1540-8.

Jennings A, Barnes S, Okereke U, Welch A. Successful weight management
and health behaviour change using a health trainer model. Perspect Public
Health. 2013;133(4):221-6.

Coleman KJ, Farrell MA, Rocha DA, Hayashi T, Hernandez M, Wolf J, et al.
Readiness to be physically active and self-reported physical activity in low-
income Latinas, California WISEWOMAN, 2006-2007. Prev Chronic Dis.
2012,9:€87.

Spinner JR, Alvarado M. Salud Para Su Carozon-a Latino promotora-led
cardiovascular health education program. Fam Community Health.
2012;35(2):111-9.

Staten LK, Cutshaw CA, Davidson C, Reinschmidt K, Stewart R, Roe DJ.
Effectiveness of the Pasos Adelante chronic disease prevention and control
program in a US-Mexico border community, 2005-2008. Prev Chronic Dis.
2012;9:E08.

Babamoto KS, Sey KA, Camilleri AJ, Karlan VJ, Catalasan J, Morisky DE.
Improving diabetes care and health measures among hispanics using
community health workers: results from a randomized controlled trial.
Health Educ Behav. 2009;36(1):113-26.

Gibbons MC, Tyus NC. Systematic review of U.S-based randomized
controlled trials using community health workers. Prog Community Health
Partnersh. 2007;1(4):371-81.

Staten LK, Gregory-Mercado KY, Ranger-Moore J, Will JC, Giuliano AR, Ford
ES, et al. Provider counseling, health education, and community health
workers: the Arizona WISEWOMAN project. J Womens Health.
2004;13(5):547-56.

Johnson CM, Sharkey JR, Dean WR, St John JA, Castillo M. Promotoras as

research partners to engage health disparity communities. J Acad Nutr Diet.

2013;113(5):638-42.

Ministério da Saude do Brasil. Politica Nacional de Atencdo Bésica. Brasilia,
DF: Secretaria de Atencdo a Saude. Departamento de Atencéo Bésica;
2012. in portuguese.

Ministério da Saude do Brasil. Guia Pratico do Agente Comunitdrio de
Saude. Brasilia, DF: Secretaria de Atencdo a Salde. Departamento de
Atencdo Bésica; 2009. in portuguese.

Florindo AA, Mielke Gl, Gomes GA, Ramos LR, Bracco MM, Parra DC, et al.
Physical activity counseling in primary health care in Brazil: a national study
on prevalence and associated factors. BMC Public Health. 2013;13:794.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

Page 8 of 8

Hallal PC, Simoes E, Reichert FF, Azevedo MR, Ramos LR, Pratt M, et al.
Validity and reliability of the telephone-administered international physical
activity questionnaire in Brazil. J Phys Act Health. 2010;7(3):402-9.

World Health Organization. Global recomendations on physical activity for
health. Geneva; 2010.

World Health Organization. Diet, nutrition and the prevention of chronic
diseases: report of a joint WHO/FAO expert consultation. Geneva: World
Technical Report Series 916; 2003.

Florindo AA, Costa EF, Sa TH, Santos Tl, Velardi M, Andrade DR. Physical
activity promotion in primary health care in brazil: a counseling model
applied to community health workers. J Phys Act Health. 2014;11:1531-9.
Shahar DR, Henkin Y, Rozen GS, Adler D, Levy O, Safra C, et al. A controlled
intervention study of changing health-providers” attitudes toward personal
lifestyle habits and health-promotion skills. Nutrition. 2009;25(5):532-9.

Zhu DQ, Norman 1J, While AE. The relationship between doctors’ and
nurses’ own weight status and their weight management practices: a
systematic review. Obes Rev. 2011;12(6):459-69.

Douglas F, Torrance N, van Teijlingen E, Meloni S, Kerr A. Primary care staff's
views and experiences related to routinely advising patients about physical
activity. A questionnaire survey. BMC public health. 2006,6:138.
Sranacharoenpong K, Hanning RM. Diabetes prevention education program
for community health care workers in Thailand. J Community Health.
2012;37(3):610-8.

Spencer EH, Frank E, Elon LK, Hertzberg VS, Serdula MK, Galuska DA.
Predictors of nutrition counseling behaviors and attitudes in US medical
students. Am J Clin Nutr. 2006;84(3):655-62.

Ge C, Fu J, Chang Y, Wang L. Factors associated with job satisfaction among
Chinese community health workers: a cross-sectional study. BMC Public
Health. 2011;11:884.

Lopes DMQ, Beck CLC, Prestes FC, Weiller TH, Colomé JS, Silva GMD.
Community health agents and their experiences of pleasure and distress at
work: a qualitative study. Rev Esc Enferm USP. 2012;46(3):633-40.

Malta DC, BarbosadaSilva J. Policies to promote physical activity in Brazil.
Lancet. 2012,380(9838):195-6.

Knuth AG, Malta DC, Cruz DK, Castro AM, Fagundes J, Sardinha LM, et al.
Description of the countrywide physical activity network coordinated by
the Brazilian Ministry of Health: 2005-2008. J Phys Act Health.

2010;7 Suppl 2:5253-8.

Gomes MA, Duarte MFS. Efetividade de uma intervencéo de atividade fisica
em adultos atendidos pela estratégia satide da familia: programa acao e
satide Floripa - Brasil. Rev Bras Ativ Fis Satide. 2008;13(1):44-56. in portuguese.
Ministério da Satde do Brasil. Plano de Ac¢des Estratégicas para o
Enfrentamento das Doencas Cronicas ndo Transmissiveis no Brasil,
2011-2022. Brasilia, DF: Secretaria de Vigilancia em Saude. Departamento de
Andlise de Situacdo de Saude. Coordenacdo Geral de Doencas e Agravos
Nao Transmissiveis; 2011. in portuguese.

Nascimento CMB. Andlise do cumprimento das praticas dos agentes
comunitarios de satide em municipios da Regido Metropolitana do Recife.
(Dissertagdo de Mestrado). Fundagédo Oswaldo Cruz. Centro de Pesquisa
Aggeu Magalhaes, Recife, PE. Mestrado em Saude Publica; 2008 in
portuguese.

Ferraz L, Aerts DRGC. O Cotidiano de trabalho do Agente Comunitdrio de
Satide no PSF em Porto Alegre. Cién Saude Colet. 2005;10(2):347-55. in
portuguese.

Lino MM, Lanzoni MM, Albuquerque GL, Schveitzer MC. Perfil
socioeconoémico, demogréfico e de trabalho dos Agentes Comunitarios de
Saude. Cogitare Enferm. 2012;17(1):57-64. in portuguese.



