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SUMMARY
OBJECTIVE: To analyze the prevalence and factors associated with professional recommendation and leisure-time physical activity (LTPA) 

in Brazilian individuals diagnosed with hypertension (HBP), diabetes, and/or hypercholesterolemia.

METHODS: This is a cross-sectional population-based study with a representative sample of the Brazilian population (aged ≥20 years) in 

2013, with self-reported HBP (n=11.098), diabetes (n=3.176), and/or hypercholesterolemia (n=7.252). Prevalence and gross odds ratios 

were estimated and adjusted for both outcomes.

RESULTS: Professional recommendation and LTPA were more prevalent in individuals who received recommendation and presented with 

hypercholesterolemia (85.9 and 23.4%, respectively). Adjusted analysis showed an association in people 40 to 59 years of age and public 

programs in most diseases. Higher educational level was associated with receiving recommendations in all non-communicable diseases 

(NCDs). LTPA was associated in people 40 to 59 years of age for HBP and diabetes and in all investigated NCDs, higher educational level, 

positive perception of health, and a favorable environment in those who received recommendation.

CONCLUSIONS: Education presented the greatest magnitude in the associations, clearly showing the need for equitable methods to 

increase recommendation and LTPA levels for the most vulnerable population. Further studies analyzing other variables and NCD are 

needed, corroborating the Ministry of Health.

KEYWORDS: Physical activity. Adherence, patient. Chronic disease. Non-communicable. Health surveys. Health personnel.
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INTRODUCTION
Non-communicable diseases (NCDs) are responsible for 
41 million deaths in the world1 annually. In Brazil, approx-
imately 45% of the adult population presents at least one 
NCD2. The main risk factors for NCDs are smoking, exces-
sive consumption of alcoholic beverages, poor food quality, 
overweight, and insufficient physical activity on prescrip-
tion (PAP)1,3. PAP accounts for the annual costs for health 
systems worldwide, which is estimated to exceed $50 bil-
lion4. Conversely, sufficient PAP has a positive effect on the 

prevention of health-related diseases, in addition to contrib-
uting to control and prevention of early mortality attributed 
to NCDs5.

Environmental, demographic, socioeconomic, and psychoc-
ognitive factors6 are PAP conditioning factors. In addition, the 
literature indicates the important role of health professionals 
and services in stimulating PAP. Some studies show that the 
recommendation of physical activity by health professionals 
to service users7, especially by physicians8,9, is associated with 
behavioral changes and an increase in PAP7,10. However, few 
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studies have investigated this association in Brazil7,8,11, espe-
cially in Brazilian individuals with NCDs.

Investigating the knowledge on PAP recommendation by 
health professionals in individuals with a NCD is particularly 
important in middle-income countries, such as Brazil, which 
have high social and individual costs attributed to NCDs 
and scarce resources to deal with such health conditions2,4,12. 
Moreover, Brazil has the goal of increasing the prevalence of 
leisure-time PAP (LPAP) and decreasing the growth of obe-
sity among Brazilian adults, according to the Strategic Action 
Plan for NCDs3.

This study aimed to analyze the prevalence and factors 
associated with professional recommendation and LPAP in 
Brazilian individuals diagnosed with HBP, diabetes, and/or 
hypercholesterolemia.

METHODS
This is a cross-sectional study based on microdata from the 
2013 National Health Plan (PNS) conducted by the Brazilian 
Institute of Geography and Statistics (IBGE). This study has 
a domiciliary characteristic, national representativeness, and a 
population base with three-stage sampling by conglomerates. 
The questionnaire was completed by 60,202 adults13.

This study included adults aged ≥20 years who self-reported 
HBP, diabetes, and/or hypercholesterolemia. To identify the 
pathological condition, they were asked: “Has any doctor ever 
diagnosed you with [pathology]?” with the option of answer-
ing “yes” or “no.”

The professional recommendation for physical activity vari-
able was also self-referred (yes, no), and the enough leisure-time 
physical activity variable considered sufficiently active partic-
ipants those who performed at least 150 min/week of light 
or moderate PAP or at least 75 min/week of vigorous PAP 
at leisure time, or a combination of moderate and vigorous 
activities totaling 150 min a week5. The classification of the 
activity intensity was based on weekly frequency, duration, 
and intensity14,15.

The exploratory variables were sex (male or female); self-re-
ported race/skin color (black, brown, white); age group (20–
39, 40–59, ≥60 years); marital status (married, separated/
divorced/widowed, single); education (no education, incom-
plete/complete elementary school, incomplete/complete high 
school); self-perception of health status (positive, good and 
very good; negative, other answers); self-reported presence 
of public space near the household for PAP (yes, no); and 
self-reported presence of public programs that stimulate PAP 
(yes, no) in the city.

The analyses described the prevalence of the outcomes 
and their 95% confidence intervals (95%CI) by explor-
atory variables. Subsequently, logistic regression was per-
formed, and gross odds ratio (OR) values were estimated 
and adjusted with the respective 95%CI. The Stata 12.0 
software was used, considering individual sample weights 
and complex sampling.

RESULTS
The study sample consisted of individuals with hypercholester-
olemia (n=7,252), diabetes (n=3,176), and hypercholesterol-
emia (n=11,098), and its distribution included more women 
and individuals aged ≥40 years, were whites and brown were 
married, had completed elementary school education, had 
negative health perception, and reported no space for PAP or 
public programs that stimulate PAP. The prevalence of both 
professional PAP and LPAP in those who received recommen-
dation were higher in individuals with hypercholesterolemia 
(85.9 and 23.4%, respectively). In all NCDs, the two out-
comes investigated were less prevalent in older individuals, 
who had a lower educational level and negative health per-
ception (except for recommendations to individuals with dia-
betes), and to those who declared to have no space and PAP 
public programs (Table 1).

An adjusted analysis showed distinct associations among 
different investigated NCDs. Individuals with HBP aged 
40–59 years had a 27% higher chance of receiving a recom-
mendation than older individuals. Public space and pub-
lic programs were also associated with PAP. In individuals 
with diabetes, those aged 40–59 years who were white had 
105 and 60% higher chances of receiving a recommenda-
tion, respectively, compared to older and black individuals. 
Married individuals with hypercholesterolemia had a 46% 
higher chance of receiving a recommendation compared 
to separated/divorced/widowed individuals. For all inves-
tigated NCDs, an educational level of high school or col-
lege was positively associated with receiving a recommen-
dation (Table 2).

Among those who received a PAP recommendation, an 
adjusted analysis in all NCDs showed that a positive self-per-
ception of health, the presence of space and PAP public pro-
grams, and a high educational level were positively associ-
ated with adequate LPAP. A high educational level increased 
the chances of LPAP 2.5 times in individuals with HBP, 2.1 
times in those with diabetes, and 3.1 in those with hypercho-
lesterolemia compared to individuals with a low educational 
level (Table 3).
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DISCUSSION
The results showed that receiving a PAP recommendation was 
positively associated with the age group 40–59 years (except for 
hypercholesterolemia), with being white (in individuals with 
diabetes), with being married (in individuals with hypercho-
lesterolemia), and with having space (in individuals with HBP) 
and public PAP programs (except for individuals with diabetes). 
Educational level was the only variable associated with the out-
come in all NCDs. In those who received a recommendation, 
LPAP presented positive association with higher educational 
level, positive self-perception of health, and presence of space 
and public PAP programs in all NCDs.

In Brazil, approximately 59.3% of individuals received 
some recommendation for adopting a healthy behavior in 
primary care9. One of the associated factors is the presence of 
an NCD8,11,16, justifying the high prevalence of recommenda-
tions. Corroborating the results of this study, other studies also 
reported higher prevalence of both PAP recommendation11,16 
and sufficient LPAP10,14,15,17 in married individuals, with a higher 
educational level, and access to public spaces and programs.

As for the age group, there was a higher prevalence of 
recommendations for older adults and younger elderly indi-
viduals16. The demand for health services and professional 
recommendation is highly prevalent in elderly individuals7 
but, with advancing age, NCD and physical limitations may 
hinder PAP, reducing recommendations for older individ-
uals who cannot perform them. LPAP was more prevalent 
among adults, which may be justified by better health status 
and lower limitations resulting from NCD in this group13. 
Although there was a higher prevalence of recommendations 
and PAP in individuals with positive health perception, only 
PAP showed an association in an adjusted analysis, corrobo-
rating a study investigating the same NCD17. Positive health 
perception presupposes greater susceptibility to adhere to 
LPAP6, which may justify the association.

As in other studies, the favorable environment for PAP was 
associated with receiving recommendations11 and LPAP10,17,18. 
Places such as health units, gym centers, and green spaces in the 
area increase recommendations and LPAP11, possibly because 
the health professional considers that the user would be able 
to comply with the recommendations. Decision making for 
PAP considers the effects of space and context19, highlighting 
a person’s sense of safety, urbanization, geography, and cli-
mate6,18. Some studies highlight the importance of environ-
ments built to address PAP inequalities. Although wealthier 
individuals have more knowledge on the existing public pro-
grams, individuals with lower income participate more often in 
these programs20. Adequate spaces for PAP close to the house-
hold are associated with higher PAP18; therefore, public health 

promotion policies can help fight inequalities when aimed at 
the most vulnerable regions.

Having a higher educational level increased the chances 
of both outcomes. Studies identified the same bias for recom-
mendation11 and LPAP10,14,15,17. The lower occurrence of rec-
ommendation for individuals with a lower educational level 
replicates a perverse logic, in which those who need it most 
have less access or use a service of lower quality. Similar behav-
ior was found in patients with high cardiovascular risk, where 
those with lower income had less access to diagnostic health 
services21. Considering the positive relationship between edu-
cation and income22, higher education provides individu-
als with objective conditions to meet the recommendations. 
Professional recommendation is a way to promote health and, 
according to the principle of equity, greater attention to the 
most vulnerable population is expected. They need more social 
support, objective conditions, and motivation for behavioral 
changes23. Another hypothesis for the results obtained would 
be the greater engagement of individuals with higher educa-
tional level for LPAP since they were more knowledgeable15.

One limitation of this study is its cross-sectional design, which 
makes it impossible to infer causality, and self-reported NCD 
leads to a memory bias of the participants. Considering that 
the presence of NCD is associated with an increased use of 
health services, a possible selection bias cannot be excluded, 
especially because individuals with undiagnosed disease are not 
included in the analyzed sample.

CONCLUSIONS
Being in the 40–59 years of age group and having a higher edu-
cational level, a positive perception of health, and the existence 
of public spaces and PAP programs were associated with both 
receiving professional PAP recommendation and being more 
leisure-time physically active in individuals who received pro-
fessional recommendation.

Educational level was the variable associated with the great-
est magnitude, pointing to the need for strategies capable of 
attenuating the evident inequalities found to increase LPAP 
recommendation in the most vulnerable population.
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