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Abstract

Background: The World Health Organization (WHO) recommends as a weekly "target dose" of exercise 150 minutes 
of moderate exercise or 75 minutes of intense exercise. Public health policies have prioritized the practice of exercise 
as a strategy for disease prevention and health promotion, with health professionals as their main promoters.

Objective: To assess the interaction between the amount of exercise per week and the knowledge about 
recommendations for fighting a sedentary lifestyle among health care professionals attending a congress of cardiology.

Methods: Participants of the 2017 Rio de Janeiro Society of Cardiology Congress were interviewed. Knowledge 
about the World Health Organization (WHO) recommendations for fighting a sedentary lifestyle was assessed by 
asking participants the question: "How much weekly exercise is recommended by the WHO?" Responders were 
stratified by the weekly exercise load reported. A multivariate logistic model was created to determine independent 
predictors of knowledge.

Results: A total of 426 participants were interviewed (45.5% men, median age 31 years, 37.8% physicians, 65.8% of 
the physicians were cardiologists). The overall knowledge level was 44.6%; 38.1%, 52.7% and 56.6% among non-
physicians, non-cardiologists and cardiologists, respectively (p = 0.002). Of all participants, 21.8% were inactive, 
15% were lightly active, 34.7% moderately active and 28.4% highly active, and the percentage of individuals who 
gave a correct answer to the question on exercise recommendations was 30.1%, 42%, 48% and 52.9% respectively  
(p < 0.0001). In the multivariate analysis, being highly active (OR = 2.25, IC95%, 1.238 - 4.089), moderately active (OR 
= 1.93, IC 95% 1.105 - 3.39) and being a cardiologist (OR = 2.01, IC 95% 1.243 - 3,267) were predictors of knowledge.

Conclusions: There was a linear association between exercise level and knowledge about the WHO recommendations 
on exercise. Policies to stimulate the practice of exercise among health professionals can positively impact campaigns 
for reducing sedentary lifestyle in the general population. (Int J Cardiovasc Sci. 2019;32(5):473-480)

Keywords: Cardiovascular Diseases/prevention and control; Exercise; Sports; Sports Medicine/trends; Health 
Promotion, Preventive Medicine; Physical Fitness.

Introduction

According to the World Health Organization (WHO), 

approximately 17.5 million people die of cardiovascular 

diseases every year. A considerable number of them have 

unhealthy habits, including a sedentary lifestyle, which 

accounts for more than 5 million deaths per year and an 
annual cost of 67.5 billion dollars.1-3

Data from VIGITEL (an epidemiological study 
conducted by the Health Surveillance Agency every 
year in Brazil),4 show that 52.4% of Brazilians do not 
practice exercise in their free time. On the “Practice of 
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Sports and Physical Activity” supplement of the 2015 
National Household Sample Survey (PNAD), 100 million 
Brazilians were not engaged in the practice of any sports,5 
and in Sao Paulo, 69.3% of individuals aged between 15 
and 59 years is sedentary.

The WHO recommends at least 150 minutes of 
moderate-intensity or at least 75 minutes of vigorous-
intensity aerobic physical activity throughout the week, 
or any combination of these. This recommendation is 
adopted by the Brazilian Society of Cardiology.

Patra et al.,6 observed that better habits of physical 
exercise among physicians were associated with better 
patient counseling on this practice. Physically active 
physicians were three times more likely to regularly 
promote and advise their patients on physical activity. 
Of the146 professionals interviewed, 62% reported to 
be inactive. The main barriers to physical activity were 
reported to be lack of time, lack of motivation, and being 
too tired, and half of them (51.4%) reported to be familiar 
with the WHO recommendations on physical activity.

Recently, the American Heart Association, in a 
“call to action” for a National Physical Activity Plan, 
highlighted that counseling of health care professionals 
has a significant effect on adoption of healthy 
behaviors, including regular exercise, which is one 
of the most powerful strategies for health promotion 
that physicians and other health care professionals can 
recommend to patients.7

The objectives of the study were 1) to evaluate whether 
knowledge about the WHO recommendations was 
greater among physically active individuals; 2) and if 
there is a relationship between this knowledge and the 
fact of being (or not) a cardiologist physician.  

Methods

During the Rio de Janeiro Society of Cardiology 
Congress held in Rio de Janeiro, Brazil between April 
14 and 16, 2017, attendees were randomly approached 
by interviewers (a fifth-year medical school student or a 
physical educator, previously trained by a cardiologist) 
and invited to answer an interview question and a 
structured self-administered questionnaire. Data were 
collected during the three days of the meeting, during 
the breaks between the lecturers.

The first part (interview) consisted of one question 
with five alternatives: “How much weekly exercise is 
recommended by the WHO?”8,9 The correct answer, 

according to the WHO and to the Brazilian Society of 
Cardiology guidelines, was 150 minutes of moderate-
intensity or 75 minutes of vigorous-intensity exercise. All 
other alternative answers presented different amounts 
of exercise. At the second phase, a self-administered 
questionnaire was administered to quantify the amount 
of exercise practiced by the volunteer. This questionnaire 
was composed of three closed questions about frequency, 
intensity and duration of exercise. Each answer was 
assigned a point value, which was computed for the 
Physical Activity Summary Index (PA-I).10 At this 
phase, participants also reported their body weight and 
height for body mass index (BMI) calculation, and age 
in years. The answers to both questionnaires were sent 
to a database via an online form.

Following the interview and the questionnaire, 
volunteers had their heart rate measured using a 
digital oximeter (MeasuPro Instant Read Digital Pulse 
Oximeter®) while resting in standing position for 
three minutes. Heart rate was measured preferentially 
from the right index finger, with elbow flexed to 90 
degrees, with an expected error of ± 3 bpm according 
to manufacturer’s specifications. Each measurement 
should have lasted at least 10 seconds, and had a high 
signal quality, defined as a high-amplitude pulse 
oximetry wave on the oximeter display. Heart rate 
measurements were repeated two minutes later in case 
of values greater than 90 beats per minute.

PA-I, BMI, age and heart rate were used for VO2 max 
estimation using the formula proposed by Kurtze et al.,11 
This formula has been used in the World Fitness Study 
(https://www.worldfitnesslevel.org),12 a project of the 
European Society of Cardiology, from which the values 
predicted for each age within the range between 20 and 
90 years were derived.

Volunteers were classified as inactive, lightly active, 
moderately active, and highly active based on PA-I 
values, as proposed by Apenes et al.,10 who showed 
the high reliability of this index. A PA-I of 0.05 - 1.50 
indicated lightly active, a PA-I of 1.51-3.75 moderately 
active, and a PA-I of 3.76 - 15.00 highly active. The 
percentage of correct answers to the question “How 
much weekly exercise is recommended by the WHO?” 
was compared by level of physical activity, i.e., by the 
presence or not of a poor aerobic conditioning (lower 
than 80% of predicted by age and sex) and occupation, 
which was stratified in non-physicians, cardiologists, and 
non-cardiologist physicians. Besides, the percentage of 
VO2 predicted by age was compared between volunteers 
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Table 1 - Characteristics of the study population (n = 426)

Variables

Age (mean and standard deviation) 31 (18) years

Age range, n (%)

21-30 years 206 (48.4%)

31-40 years 105 (24.6%)

41-50 years 56 (13.1%)

51-60 years 41 (9.6%)

61-70 years 12 (2.8%)

> 70 years 6 (1.4%)

Sex, n (%)

Female 232 (54.5%)

Male 194 (45.5%)

Occupation, n (%)

Physical educator 14 (3.3%)

Nurse 55 (12.9%)

Student 127 (29.8%)

Cardiologist physician 106 (24.9%)

Non-cardiologist physician 55 (12.9%)

Dietitian 2 (0.5%)

Others 67 (15.7%)

Body mass index (kg/m2) (mean and 

standard deviation)
24.7 (5.1)

Body mass index classification (%)

Underweight 15 (3.5%)

Normal weight 213 (50%)

Overweight 149 (35%)

Class I obesity 32 (7.5%)

Class I obesity 13 (3.1%)

Class I obesity 4 (0.9%)

Heart rate (bpm) (mean and standard 

deviation)
79.5 (20)
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who answered the question correctly and those who gave 
a wrong answer.

The sample size was defined for a percentage of 
correct answers of 30% and 50% in inactive and highly 
active groups, respectively, with an alpha error of 50%, 
power of 80%; 91 individuals in each quartile, or a total 
of 364 volunteers would be needed. Our final sample 
was composed of 14 physical educators (3.3%), 55 nurses 
(12.9%), 127 students (29.8%), 106 cardiologists (24.9%), 
55 non-cardiologist physicians (12.9%), 2 dietitians (0.5%) 
and 67 (15.7%) other health care professionals.

A multivariate model (logistic regression) was used, 
with a correct answer to the question about physical 
activity recommendations as dependent variable, and 
including variables with alpha errors lower than 5% 
in the univariate analysis. Continuous variables were 
expressed as mean and standard deviation or median and 
interquartile range, and analyzed using the Student’s t 
test or the Mann-Whitney U test, depending on normality 
of data distribution. Categorical variables were expressed 
as percentage and analyzed by the chi-square test or 
Fisher’s exact test. Statistical analysis was performed 
using the SPSS software for Windows, version 22.0. 
The level of significance was set at 5%. The study was 
approved by the ethics committee of Casa de Saúde São José 
(CAAE 71943817.4.000.5664; approval number 2.404.247), 
and conducted according to the Helsinki Declaration.

Results

Of a total of 2,652 attendees of the conference, 426 
(16.1%) were interviewed; 45.5% of these were men, 
median age of 31 [18] years. One hundred sixty-one 
(37.8%) were physicians, 106 cardiologists (24.5% of 
participants and 65.8% of physicians).

Of the 426 volunteers, 190 (44.6%) answered the 
question about physical exercise correctly; 38.1% of 
them were non-physicians, 52.7% were non-cardiologist 
physicians and 56.6% were cardiologists (p = 0.002).

With respect to physical activity level, median PA-I 
was 3.75 (4.62) (p < 0.001); 21.8% of them were classified 
as inactive, 15% lightly active, 34.7% moderately active 
and 28.4% highly active (p = 0.003). Characteristics of the 
study population are described in Table 1.

Median VO2 max was 40.3 (8.54) mL/kg.min and 
aerobic conditioning measured by percentage of VO2, 
predicted by age and sex was 89.4 (1.2)% (median). 
Sixty-nine volunteers (16.2%) showed poor abnormal 
aerobic conditioning (< 80% of predicted). Among 

inactive participants, 30.1% answered the question 

about physical activity correctly, whereas 52.9% of 

highly active answered it correctly (p < 0.001) (Figure 

1). PA-I was 2.37 (3.75) and 3.75 (4.05) in subjects 

who gave correct and incorrect answers, respectively  

(p < 0.001). Individuals who answered the question 
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about physical exercise correctly showed a higher 
frequency, more intense and of longer duration exercise 
(Table 2). Percentage of VO2 predicted by age was 88.3 
(1.2)% and 91 (1.1)%, for those who gave wrong and 
correct answer to the question, respectively (p = 0.009), 
but no difference was found in the presence of poor 
aerobic conditioning between these individuals.

In the multivariate analysis, high intensity physical 
exercise was the main independent predictor of a 
correct answer to the question about physical activity  
(OR = 2.25; 95% CI 1.238 – 4.089). Being moderately active 
(OR = 1.93; 95% IC 1.105 – 3.39), being a cardiologist  
(OR = 2.01; 95% CI 1.243 – 3.267) and being a non-
cardiologist physician (OR = 1.82; 95% CI 1.009 – 3.300) 
were also associated with the outcome (Table 3).

In a second model including the same variables, 
we observed an interaction between occupation and 
physical activity; being a physically active cardiologist 
physician increased the likelihood of knowing the WHO 
recommendation for physical activity by 4.37 times  
(95% CI 2.08-9.17).

Discussion

Physically active health care professionals not only 
take care of their own health, but can also motivate 

patients to exercise. In our study, 30.4% of physicians 
and 38.2% of cardiologists were inactive or lightly active. 
Our findings showed that the knowledge about WHO 
recommendations on the weekly practice of physical 
exercise among physicians (55.2%) were similar to 
those reported by Patra et al.,6 among physicians in 
India (51.2%). There was a linear relationship between 
physical activity level, measured by the domains of 
exercise intensity, frequency and duration, and the 
knowledge about exercise. The practice of high-intensity 
exercise increased, by more than twice, the likelihood 
of knowing WHO recommendations, in addition to be 
the best predictor of knowledge among the variables. In 
addition, the interaction of being a cardiologist with the 
practice of high-intensity exercise potentiated this effect, 
and increased by more than four times the likelihood of 
knowing the WHO recommendations on exercise.

Clinical studies that evaluated how physicians take 
care of their own health have shown conflicting results. 
Frank et al.,13 in an epidemiological study involving 
four million individuals in the USA, showed that 
male physicians were older when they died (73 years) 
than lawyers (72 years) and the general population 
(70 years). Other studies also conducted with North 
American populations, showed healthier life style 
among physicians and other health care professionals 

Figure 1 - Knowledge about the World Health Organization recommendations for fighting sedentary lifestyle by weekly exercise load 
of the interviewees (p < 0.001).
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Table 2 - Characteristics of participants by subgroups of individuals who gave a correct answer and a wrong answer to 
the question about the World Health Organization recommendation on exercise

Total Wrong answer Correct answer p value

Population (n) 426 236 190  

(%)  55.4% 44.6%  

Age (years) 31 (18) 30 (17.8) 32.5 (18) 0.373

Sex, n (%)     

Male 194 (45.5) 100 (51.5) 94 (48.5) 0.144

Occupation n (%)    

Non-physicians 265 (62.2) 164 (61.9) 101 (38.1)

0.002Non-cardiologist physicians 55 (12.9) 26 (47.3) 29 (52.7)

Cardiologist physicians 106 (24.9) 46 (43.4) 60 (56.6)

Frequency of weekly exercise, n(%)    

Never 94 (22.1) 65 (69.1) 29 (30.9)

0.017

< Once a week 35 (8.2) 20 (57.1) 15 (42.9)

Once a week 36 (8.5) 22 (61.1) 14 (38.9)

Two-three times/week 191 (44.8) 97 (50.8) 94 (49.2)

Almost every day 70 (16.4) 32 (45.7) 38 (54.3)

Exercise intensity n(%)    

Without sweating or breathing fast 47 (11) 33 (70.2) 14 (29.8)

< 0.001Sweating and breathing fast 240 (56.3) 115 (47.9) 125 (52.1)

Until exhaustion 46 (10.8) 23 (50) 23 (50)

Exercise duration n(%)    

Less than 15 minutes 5 (1.2) 2 (40) 3 (60)

0.034
Between 15 and 30 minutes 31 (7.3) 16 (51.6) 15 (48.4)

Between 30 e 60 minutes 206 (48.4) 107 (51.9) 99 (48.1)

More than 60 minutes 91 (21.4) 46 (50.5) 45 (49.5)

Heart rate (bpm) 79.5 (20) 80.5 (20.8) 78.5 (21) 0.385

PA-I 3.75 (4.62) 2.37 (3.75) 3.75 (4.05) < 0.001

Body mass index (kg/m2)    0.204

PA-I Classification n(%)    

Inactive 93 (21.8) 65 (69.9) 28 (30.1)

0.003
Lightly active 64 (15) 37 (57.8) 27 (42.2)

Moderately active 148 (34.7) 77 (52) 71 (48)

Highly active 121 (28.4) 57 (47.1) 64 (52.9)

VO2 max (mL/kg/min) 40.03 (8.54) 39.35 (9.01) 41.2 (7.04) 0.03

Predicted %VO2 89.4 (1.2) 88.3 (1.2) 91 (1.1) 0.009

Poor aerobic conditioning (%) 69 (16.2) 39 (16.5) 30 (15.8) 0.838

PA-I: physical activity summary index.
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Table 3 - Multivariate analysis

 OR
95% confidence 

interval

Predicted %VO2 1.02 (0.979 - 1.046)

Occupation n (%)   

Non-physicians 1.00  

Cardiologist physicians 2.01 (1.243 - 3.267)

Non-cardiologist physicians 1.82 (1.009 - 3.300)

PA-I Classification n (%)   

Inactive 1.00  

Lightly active 1.62 (0.76 - 3.014)

Moderately active 1.93 (1.105 - 3.39)

Highly active 2.25 (1.238 - 4.089)
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compared with the general population.14,15 In contrast, 
Borgan et al.,16 detected unfavorable lifestyle habits 
(70% were physically inactive and 33% obese) among 
physicians in Bahrai. Aasland et al.,17 reported higher 
mortality in physicians than other higher education 
professionals in Norway.

The association between the adoption of healthy 
lifestyle habits by physicians and the quality of their 
advice on prevention strategies is very well established. 
Bleich et al.,18 showed that non-obese physicians 
are more likely to record an obesity diagnosis in the 
medical chart, and to initiate weight loss counseling 
to their patients as compared with obese physicians. 
Pipe et al.,19 interviewed 4,473 doctors and found that 
smoking physicians were less likely to initiate smoking 
cessation interventions than non-smoking physicians. 
Abramsonet al.,20 evaluated 298 doctors of several 
specialties and found that those who practiced aerobic 
exercise had 5.72 (95% CI 2.41-13.54) greater chance to 
recommend aerobic exercise, and those who practiced 
resistance exercise were 4.55 times more likely to 
counsel their patients on the benefits of these exercise 
(95%CI 2.61-7.91) than those who did not exercise. 

A regular practice of exercise can be difficult to be 
maintained in the beginning of the medical course, 
which coincides with the end of adolescence or initial of 
adult life. During more than ten years of medical school, 
including both undergraduate and residency programs, 
the lack of time and mainly the lack of encouragement 

to be physically active, contribute to a sedentary lifestyle 
and other unhealthy habits among doctors. This leads to 
underestimation of the practice of physical exercise as a 
strategy of disease prevention and health promotion for 
doctors and their patients.

Dacey et al.,21 in a detailed systematic review on 
physical activity counseling education in medical 
schools highlighted that the first step to promote 
more effective physician practices on physical activity 
counseling is to address students’ physical activity 
behavior. To our knowledge, few medical schools 
include the discipline of physical education in their 
programs, and when included, it is not given due 
attention and importance, reflecting bad quality 
university sports programs in terms of organization 
and structure, and inadequate for education, leisure 
and health promotion required by young students. As 
a result, medical professionals are less healthy and less 
likely to address physical inactivity of their patients 
as a health problem. Besides, this academic program 
model ultimately has a negative impact on society, as 
it promotes a poor interaction between physicians and 
physical educators, who in turn have a very important 
role in the fight against a sedentary lifestyle. 

Physical inactivity is an important public health 
problem in the world that has been target of many 
strategies supported by government funds22-24 and 
foundations.25-26 Physicians play a key and, so far, 
irreplaceable role in this lifestyle changing process, and 
in this context, a medical visit turns to be an excellent 
opportunity to achieve that. In Brazil, 54.7% of the 
population, mostly women and older subjects, reported 
having been to a medical appointment in the last 12 
months, and 71.2% of the population seek healthcare 
services regularly.

Kreuter et al.,27 showed that patients who received 
physician advice on health promotion before receiving 
printed materials on the same theme were 35% to 55% 
more likely to quit smoking, change dietary habits, 
or begin to exercise. The present study, corroborating 
previous studies, show that physicians with healthy 
lifestyle habits have greater ability and/or knowledge 
to motivate patients to adopt healthy habits.28

A cross sectional study conducted during a medical 
congress aiming to evaluate knowledge of participants 
is subject to selection bias, since it is expected that the 
level of knowledge of these participants, involved in 
continued education, is greater than of professionals 
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that are out of this academic environment. Although 
heart rate measurements were performed at the end of 
the interview sessions, they were not taken after a ten-
minute resting period, as in previous studies. This may 
have resulted in higher heart rates, and underestimation 
of aerobic conditioning of participants. Nevertheless, 
all measurements were performed very carefully in 
attempt to obtain the lowest heart rate values. Also, one 
cannot assure that the fact of being aware of the WHO 
recommendations on physical exercise actually leads 
to effective counseling of patients in this sense by the 
doctors. It is worth mentioning that our volunteers were 
not asked about when or how often they received medical 
advice on physical activity.

The fact that both body weight and height were 
self-reported was another limitation of our study.  
A previous study involving 11,284 adults aged between 
20 and 74 years from the second National Health and 
Nutrition Examination Survey of 1976-1980 evaluated 
errors in self-reported weight and height. The authors 
found that, although both were reported, on the 
average, with small errors, self-reported weight and 
height were not reliable in important population 
subgroups. Errors in self-reports were directly 
related to an overweight status – tendency and lack 
of reliability in self-report is directly proportional 
to the magnitude of overweight. Errors in self-
reported weight were greater in overweight women 
than in overweight men. Race, age, and end-digit 
preference were auxiliary predictors of error in weight 
reporting. Errors in self-reporting height were related 
to a person’s age--bias and lack of reliability in self-
reporting increased directly with age after the age of 
45 years. Overweight status was also a predictor of 
reporting error in height.29

A physically active medical community could not 
only give due consideration to the problem of physical 
inactivity, but also gain credibility by using a powerful 
argument during consultations: “Do what I say, do what 
I do!” In order to form physically active physicians, the 
first step could be to analyze how the topic “physical 
activity” has been addressed in the universities, which 
should take care of their students, by providing them 
with adequate infrastructure and logistics for the 
development of university sports programs. In addition, 
Medical Councils could assume a role in motivating 
physicians to be physically active throughout their 
professional careers. 

Conclusion

In this study, the knowledge about the WHO 
recommendations on weekly exercise was greater among 
more physically active physicians. Cardiologists were 
slightly more likely to know about these recommendations 
than non-cardiologists, and being a physically active 
cardiologist was an independent predictor of knowledge.

This study was funded by the Human Performance 
Laboratory of the Casa de Saúde São José. 
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