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Abstract 
Aims: to analyze the presence and simultaneity of behavioral risk factors for 
chronic non-communicable disease (NCD) in adults and the elderly. Me-
thods: quantitative, cross-sectional and observational study. Healthy and un-
healthy eating are classified according to the frequency of food consumption. 
Smoking is expressed by the percentage of smokers. Harmful alcohol con-
sumption by the percentage of individuals who consumed alcoholic beverages 
at least once in the last 30 days. Classification of the level of physical inactivity 
required to practice at least 150 minutes of physical activity. Results: the sam-
ple constituted 719 people, 535 adults and 184 elderly. The behavioral risk 
factor reported by most adults 499 (93.3%) and elderly 156 (84.8%) was un-
healthy eating. Frequency 72% higher of smoking, four times higher of harmful 
alcohol consumption and 10% higher of unhealthy food among adults when 
compared to the elderly. The simultaneity between risk factors was 39% 
greater in adults than in the elderly. Discussion: risk factors evaluated in this 
study are key aspects of the development of NCDs. Adults have 2.43 times the 
chance of presenting two risk factors and 7.73 times the chance of presenting 
three in relation to the elderly. Conclusion: To achieve more effective and 
differentiated results, knowing and directing measures to control behavioral 
risk factors, whether isolated or concurrent, requires specific knowledge. 
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1. Introduction 

Chronic Non-Communicable Diseases (NCDs) respond to approximately 71% 
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of deaths worldwide. Estimates showed that in 2016 there were almost 41 million 
deaths related to NCD [1]. Risk factors have negative effects at all ages, especially 
in years of life lost or incapacities acquired prematurely or throughout life in 
older individuals. In all age groups, these conditions demand a lot of health ser-
vices, in addition to family and social support. Promotion and prevention meas-
ures are more effective, depending on a differential approach in relation to age 
groups and other sociodemographic characteristics [2]. 

There are risk factors related to NCDs classified as non-modifiable, such as 
gender, age and genetics, and modifiable ones, which are called health risk beha-
viors, especially those related to the individual’s lifestyle [3], being the most stu-
died and complex the smoking, unhealthy eating, harmful alcohol consumption 
and physical inactivity, which are responsible for most deaths from NCDs [4] 
[5]. 

In Brazil, a study that assessed the attributable risk for 25 types of cancer re-
sulting from exposure to various behavioral risk factors (smoking, alcohol con-
sumption, diet, overweight and obesity, physical inactivity, occupational and en-
vironmental agents, among others) concluded that these were responsible for 
34% of cancer cases among men and 35% among women in 2020, and for 46% 
and 39% of deaths, respectively [6]. 

A descriptive study with data from the National Health Survey (PNS) showed 
that 46% of the population is insufficiently active, 14.5% are smokers, 13.7% 
abuse alcohol, only 37.3% consume fruits and vegetables and more than 50% of 
the elderly had at least two simultaneous risk factors [7]. 

Studies prove that the interaction of risk factors is more concerning in terms 
of damage to health than just their sum [8] [9] [10]. Therefore, it is important to 
consider their simultaneity and not only assess the prevalence and define strate-
gies for combating these factors in isolation. 

In adults, the occurrence of two or more factors decreased with advancing age, 
while in the elderly population it was lower with increasing age [11] [12], thus 
being able to cause negative impacts both for individuals, their families, and for 
society as a whole, especially in years of life lost due to disability, premature 
deaths, public health expenses and worsens in quality of life [9]. 

Given the above, the purpose of the study is to analyze the presence of the 
main behavioral risk factors and their simultaneous occurrence related to life-
style in adults and elderly people in the city of Ribeirão Preto. These data are 
important, as they allow us to evaluate the population’s lifestyle and support the 
development of NCD prevention programs, since the simultaneous occurrence 
of these factors tends to increase the risk of developing these diseases, allowing 
us to know their distribution and identify situations of risk to direct health pro-
motion actions and prevention of harm and disease. 

2. Methods 

A quantitative, descriptive, observational, cross-sectional study performed in five 
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Health Districts in the city of Ribeirão Preto—SP. Of the 53,240 consultations 
carried out in Pharmacies in 2016, the sample calculation was performed. The 
sample consisted of 719 people. The parameters of sampling relative errors of 
10% were adopted, with a significance level of 5%. The sample size of the study 
was determined by calculating the sample size of the 53,240 adult consultations 
performed in pharmacies in 2016. The sampling strategy used was stratified 
random sampling with proportional allocation by stratum, where each stratum is 
made up of Ribeiro Preto—SP health districts.  

2.1. Risk Factors 

A questionnaire containing 68 closed and 11 open questions called “Characteri-
zation of users with and without NCD” was used, containing: identification of 
the health service user, sociodemographic variables, clinical variables and mod-
ifiable risk factors. The pilot study ran from 03/03/2017 to 03/15/2017. Partici-
pants included 50 health service users, 10 from each Health District. 

2.2. Unhealthy Eating 

Variables related to food consumption were self-reported. Healthy eating: It was 
considered good consumption for those who reported eating healthy foods at 
least three times a week and beans at least five times a week. And when they 
consumed up to twice a week unhealthy foods as little consumption. Unhealthy 
eating: low consumption was considered to be those who reported eating healthy 
foods less than three times a week and beans less than five times a week. And, 
when unhealthy foods were consumed more than twice a week as high con-
sumption [13]. 

2.3. Smoking and Harmful Alcohol Consumption 

Presence of smoking: expressed as the percentage of smokers among the indi-
viduals interviewed. Those who answered positively to the question “Mr. (s) do 
you smoke?” regardless of the number of cigarettes and duration of smoking, 
those who denied smoking and former smokers. Harmful alcohol consumption 
was added to the doses (on the day) of beer, wine and distilled, resulting in the 
dose/day variables for each type of beverage. Harmful consumption of alcohol is 
considered to be the summed dose equal to or greater than 4 for women and the 
summed dose equal to or greater than 5 for men [14]. 

2.4. Physical Inactivity 

To obtain data on physical activity, the International Physical Activity Ques-
tionnaire (IPAQ) instrument, long version, was used, following the recommen-
dation of the World Health Organization, which considers it necessary to prac-
tice at least 150 minutes of moderate physical activity or walking in the week 
[15]. Considered as active, people with moderate activity/walking ≥150 minutes 
per week and inactive those who did not reach the described value. 
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2.5. Data Collect 

Data collection started in May 2017 and recruitment was in consecutive order. 
This work was approved by the Research Ethics Committee of the Ribeirão Preto 
College of Nursing, University of São Paulo, under number 1.875.599. The inter-
viewers explained the nature and purpose of the study to the participants and, 
for those who agreed to participate in the research, signed the Informed Consent 
Form (ICF). 

2.6. Data Analysis 

Data were organized, typed and subjected to double validation in Microsoft Ex-
cel, version XP (Microsoft Co, USA) by duly trained researchers. After import-
ing the data into the Statistical Package for Social Sciences (SSPS) for the Win-
dows base module and exact test version 22. 

Comparisons of the variables of interest regarding the number of risk factors 
were analyzed using the multinomial logistic regression model. To estimate the 
prevalence ratios (PR) of the simultaneity of risk factors according to the va-
riables of interest, the log-binomial regression model was used [16]. 

When evaluating simultaneity, a cluster analysis approach was used, in which 
the ratio between observed and expected prevalence (O/E) for each grouping is 
considered. The expected prevalence for each specific combination is calculated 
by multiplying the prevalence of risk factors present by the inverse of the preva-
lence of absent factors. For example, to calculate a cluster of physical inactivity 
(I), smoking (T) and harmful alcohol consumption (A), the multiplication took 
place as follows: I × T × A × (1 − E), where: I is the prevalence of physical inac-
tivity, T is the prevalence of smoking, A is the prevalence of harmful alcohol 
consumption, and (1 − E) is the inverse of the prevalence of unhealthy eating. 
Clusters were defined as all groups whose O/E ratio was greater than 1 and 
whose 95% confidence interval did not encompass the unity. It was assumed that 
the risk factors occurred independently. 

3. Results 

The study included 719 users of health services in the city, 535 adults and 184 
elderlies. Regarding gender, most adults and elderly were women, 393 (73.5%) 
and 119 (64.7%) respectively. Regarding marital status, most adults did not have 
a partner (n = 295; 55.1%), while most elderly had a partner (n = 99; 53.8%). 
Regarding education, adults and elderly, most have 0 to 8 years of study, 173 
(34.3%) and 127 (73.8%) respectively. Regarding occupation, most adults were 
employed (n = 287; 53.6%) and most elderly were retired (n = 129; 70.1%). Re-
garding economic class, most adults and elderly were from class C, n = 266 
(49.7%) and n = 107 (58.1%), respectively. Evidence was found in the difference 
in marital status (p = 0.010), education (p = 0.031) and occupation (<0.001) be-
tween adults and the elderly (data not shown). 

Evidenced difference between the number of risk factors in adults in relation 
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to marital status. Adults without partners have 3.35 times the chance of having 
only one risk factor, 5 times the chance of having two risk factors, and 5.89 times 
the chance of having three risk factors compared to adults with a partner. There 
was no evidence of a difference in the number of risk factors in adults regarding 
gender, occupation, education and economic classification (Table 1). 

 
Table 1. Association of sociodemographic variables with the number of risk factors found in adults, Ribeirão Preto—SP, 2021. 

Variable 

Number of risk factors in Adults* 

1 vs. 0 2 vs. 0 3 vs. 0 4 vs. 0 

OR 
(95% IC) 

p value 
OR 

(95% IC) 
p value 

OR 
(95% IC) 

p value 
OR 

(95% IC) 
p value 

Gender         

Female (n = 393) 1 - 1 - 1 - 1 - 

Male (n = 142) 
1.02 

(0.36 - 2.91) 
0.97 

1.05 
(0.36 - 3.03) 

0.93 
2.21 

(0.73 - 6.71) 
0.16 

0.8 
(0.07 - 8.91) 

0.86 

Occupation         

Retired/Pensioner (n = 38) 1 - 1 - 1 - 1 - 

Unemployed (n = 210) 
2.04 

(0.37 - 11.26) 
0.41 

2.33 
(0.40 - 13.43) 

0.34 
3 

(0.43 - 20.95) 
0.27 - 0.98 

Employee (n = 287) 
0.96 

(0.20 - 4.53) 
0.96 

1.19 
(0.24 - 5.88) 

0.83 
1.32 

(0.217 - 8.04) 
0.76 - 0.98 

Marital status         

With a partner (n = 240) 1 - 1 - 1 - 1 - 

Without a partner (n = 295) 
3.35 

(1.19 - 9.42) 
0.02 

5 
(1.76 - 14.25) 

<0.01 
5.89 

(1.93 - 17.96) 
<0.01 

2.13 
(0.27 - 16.59) 

0.47 

Education (years of study)         

0 - 8 (n = 173) 1 - 1 - 1 - 1 - 

9 - 11 (n = 169) 
1.44 

(0.45 - 4.57) 
0.54 

1.97 
(0.61 - 6.38) 

0.26 
1.46 

(0.41 - 5.18) 
0.56 

0.53 
(0.04 - 6.65) 

0.63 

≥12 (n = 163) 
1.14 

(0.38 - 3.42) 
0.82 

1.41 
(0.46 - 4.34) 

0.55 
1.58 

(0.47 - 5.24) 
0.46 

0.44 
(0.04 - 5.41) 

0.52 

Economic classification         

A (n = 19) 
1 
 

- 1 - 1 - 1 - 

B (n = 184) 
0.74 

(0.09 - 6.38) 
0.78 

3.78 
(0.31 - 45.98) 

0.3 
0.72 

(0.07 - 7.34) 
0.78 - 0.99 

C (n = 266) 
1.37 

(0.16 - 11.85) 
0.78 

5.63 
(0.46 - 69.01) 

0.18 
1.09 

(0.11 - 11.15) 
0.94 - 0.99 

D/E (n = 66) 
0.92 

(0.09 - 9.69) 
0.94 

3.67 
(0.25 - 53.83) 

0.34 
0.5 

(0.04 - 6.68) 
0.6 - 0.98 

*multinomial logistic regression. 
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When sociodemographic variables were associated with the number of risk 
factors, it was found that, regardless of gender, occupation and marital status, 
most elderly patients had only one risk factor. Most elderly with education be-
tween 0 and 8 years and 12 years or more had only one risk factor, while most 
elderly between 9 and 11 years of education had two risk factors. As for the eco-
nomic classification, the elderly from class A equally presented one or two risk 
factors, while most elderly from classes B to E presented only one risk factor. 
There was no evidence of the difference between sociodemographic variables 
and the number of risk factors among the elderly. No elderly presented four risk 
factors (Table 2). 

When comparing adults and elderly in terms of the chance of each presenting 
one or more risk factors (Table 3), it appears that adults are more likely to have 
two and three risk factors when compared to the elderly, so adults have 2.43 
times the chance of having two risk factors and 7.73 times the chance of having 
three risk factors compared to the elderly. 

By combining the risk factors, there was evidence that the presence of un-
healthy eating among adults is 6% higher among smokers when compared to  

 
Table 2. Association of sociodemographic variables with the number of risk factors found in the elderly, Ribeirão Preto—SP, 2021. 

Variable 

Number of risk factors* 

1 vs. 0 2 vs. 0 3 vs. 0 

OR (95% IC) p value OR (95% IC) p value OR (95% IC) p value 

Gender       

Female (n = 119) 1  1  1  

Male (n = 65) 0.88 (0.3 - 2.62) 0.82 0.97 (0.31 - 3.06) 0.96 0.67 (0.1 - 4.58) 0.68 

Occupation       

Retired/Pensioner (n = 129) 1  1  1  

Unemployed (n = 30) - 0.99 - 0.99 - 0.99 

Employee (n = 25) 1.23 (0.25 - 6.06) 0.80 2 (0.39 - 10.31) 0.41 - 0.99 

Marital status       

With a partner (n = 99) 1  1  1  

Without a partner (n = 85) 1.27 (0.43 - 3.76) 0.66 1.73 (0.55 - 5.38) 0.35 4.17 (0.61 - 28.62) 0.15 

Education (years of study)       

0 - 8 (n = 127) 1  1  1  

9 - 11 (n = 25) 0.27 (0.07 - 1.06) 0.06 0.58 (0.15 - 2.27) 0.43 1.13 (0.14 - 8.88) 0.91 

≥12 (n = 20) 0.9 (0.18 - 4.59) 0.90 0.23 (0.03 - 1.87) 0.17 1.13 (0.08 - 16.31) 0.93 

Economic classification       

A (n = 2) - 0.99 - 0.99 - 0.99 

B (n = 45) 0.23 (0.03 - 2.16) 0.2 0.43 (0.04 - 4.26) 0.47 0.1 (0 - 2.5) 0.16 

C (n = 107) 0.33 (0.04 - 2.72) 0.3 0.39 (0.04 - 3.49) 0.4 0.2 (0.01 - 2.88) 0.24 

D/E (n = 30) 1  1  1  

*multinomial logistic regression. 
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Table 3. Comparison between adults and the elderly in relation to the number of risk factors, Ribeirão Preto—SP, 2021. 

Age 
group 

Number of risk factors* 

1 vs. 0 2 vs. 0 3 vs. 0 4 vs. 0 

n (%) OR (95% IC) n (%) OR (95% IC) n (%) OR (95% IC) n (%) OR (95% IC) 

Elderly 104 (56.5%) 1 57 (31.0%) 1 7 (3.8%) 1 0 (0%) 1 

Adult 256 (47.8%) 1.88 (0.94 - 3.74) 182 (34.0%) 2.43 (1.19 - 4.97) 71 (13.3%) 7.73 (2.81 - 21.28) 5 (0.9%) - 

*multinomial logistic regression model. 
 
Table 4. Prevalence and prevalence ratio (gross and adjusted) for the occurrence of two risk factors in adults and elderly, Ribeirão 
Preto—SP, 2021. 

Combination of 
risk factors* 

Adults (n = 535) Elderly (n = 184) 

n (%) RPbruto 95% IC RPadjusted 95% IC n (%) RPbruto 95% IC RPadjusted 95% IC 

Smoking and  
physical inactivity 

35 (6.5%) 1.14 0.85 - 1.55 1.16 0.85 - 1.58 6 (3.3%) 0.98 0.48 - 2 0.76 0.34 - 1.69 

Smoking and  
unhealthy eating 

98 (18.3%) 1.06 1.02 - 1.11 1.04 0.83 - 1.29 17 (9.2%) 1.00 0.83 - 1.22 1.09 0.63 - 1.89 

Smoking and  
harmful alcohol  

consumption 
28 (5.2%) 2.10 1.41 - 3.12 2.52 1.58 - 4.03 1 (0.5%) 1.37 0.17 - 10.78 1.41 0.15 - 13.43 

Physical inactivity  
and harmful  

alcohol  
consumption 

23 (4.3%) 0.80 0.51 - 1.24 0.75 0.48 - 1.18 2 (1.1%) 0.91 0.18 - 4.57 1.11 0.20 - 6.21 

Physical inactivity  
and unhealthy  

eating 
160 (29.9%) 1.03 0.99 - 1.08 1.01 0.89 - 1.15 46 (25.0%) 0.96 0.83 - 1.1 0.99 0.68 - 1.43 

Unhealthy food  
and harmful  

alcohol  
consumption 

81 (15.1%) 1.17 0.51 - 2.7 1.11 0.48 - 2.56 6 (3.3%) 1.08 0.13 - 8.61 0.46 0.05 - 4.48 

*RP calculated in relation to the first risk factor. RP adjusted by district, gender, marital status, education, occupation, and income 
classification. In bold: associations with p-value below 0.05. The RP was calculated based on a log-binomial regression model. 
 

non-smokers. The presence of harmful alcohol consumption is double among 
smokers compared to non-smokers. This presence is maintained when adjusted 
by district, gender, marital status, education, occupation and income classifica-
tion. There was no evidence of the combination of risk factors among the elderly 
(Table 4). 

When the observed and expected prevalence between the risk factors and the 
simultaneity between the four risk factors (smoking, physical inactivity, harmful 
alcohol consumption and unhealthy eating) with different associations between 
them was verified, an association was only evidenced in the simultaneity be-
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tween the smoking, harmful alcohol consumption and unhealthy diet among 
adults (Table 5). 

 
Table 5. Presence and association of risk factors stratified by age group, Ribeirão Preto—SP, 2021. 

Number  
of factors 

Smoking 
Physical 

inactivity 

Harmful 
alcohol  

consumption 

Unhealthy 
food 

Adults (n = 535) Elderly (n = 184) 

O 
(%) 

E 
(%) 

O/E  
(95% IC)* 

O 
(%) 

E 
(%) 

O/E 
(95% IC) 

0 - - - - 
21 

(3.9%) 
16.86 

(3.1%) 
1.25 

(0.66 - 2.36) 
16 

(8.7%) 
16.71 

(9.1%) 
0.96 

(0.48 - 1.90) 

1 - - - + 
241 

(45.0%) 
233.6 

(43.7%) 
1.03 

(0.86 - 1.24) 
94 

(51.1%) 
93.05 

(50.6%) 
1.01 

(0.76 - 1.35) 

1 - - + - 
5 

(0.9%) 
3.23 

(0.6%) 
1.55 

(0.38 - 6.27) 
1 

(0.5%) 
0.66 

(0.4%) 
1.52 

(0.07 - 33.92) 

1 - + - - 
8 

(1.5%) 
7.72 

(1.4%) 
1.04 

(0.39 - 2.79) 
8 

(4.3%) 
7.31 

(4.0%) 
1.09 

(0.40 - 2.98) 

1 + - - - 
2 

(0.4%) 
3.87 

(0.7%) 
0.52 

(0.09 - 2.85) 
1 

(0.5%) 
2.04 

(1.1%) 
0.49 

(0.04 - 5.36) 

2 - - + + 
35 

(6.5%) 
44.73 

(8.4%) 
0.78 

(0.50 - 1.22) 
3 

(1.6%) 
3.68 

(2.0%) 
0.82 

(0.18 - 3.74) 

2 - + - + 
107 

(20.0%) 
106.93 

(20.0%) 
1.00 

(0.77 - 1.31) 
40 

(21.7%) 
40.7 

(22.1%) 
0.98 

(0.64 - 1.52) 

2 + - - + 
40 

(7.5%) 
53.7 

(10.0%) 
0.74 

(0.49 - 1.12) 
12 

(6.5%) 
11.35 

(6.2%) 
1.06 

(0.47 - 2.38) 

2 + + - - 
0 

(0%) 
1.77 

(0.3%) 
- 

2 
(1.1%) 

0.89 
(0.5%) 

2.25 
(0.18 - 27.31) 

3 - + + + 
18 

(3.4%) 
20.47 

(3.8%) 
0.88 

(0.47 - 1.66) 
2 

(1.1%) 
1.61 

(0.9%) 
1.24 

(0.16 - 9.90) 

3 + - + + 
23 

(4.3%) 
10.28 

(1.9%) 
2.24 

(1.07 - 4.67) 
1 

(0.5%) 
0.45 

(0.2%) 
2.22 

(0.07 - 74.94) 

3 + + - + 
30 

(5.6%) 
24.58 

(4.6%) 
1.22 

(0.72 - 2.08) 
4 

(2.2%) 
4.96 

(2.7%) 
0.81 

(0.22 - 3.01) 

4 + + + + 
5 

(0.9%) 
4.71 

(0.9%) 
1.06 

(0.30 - 3.74) 
0 

(0%) 
0.2 

(0.1%) 
- 

E: expected value; O: observed value; O/E: observed/expected. *The observed/expected ratios and the respective 95% confidence 
interval were calculated assuming a Poisson distribution, as described by Breslow and Day (1987). 
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4. Discussion 

This study verified the presence and simultaneity of the main modifiable risk 
factors in the adult and elderly population in the city of Ribeirão Preto—SP. 

Marital status affected the prevalence of risk factors for NCDs since adults 
without partners participating in this study were more likely to have one, two or 
three risk factors compared to adults with partners. These findings corroborate 
those of another study that suggests that support between the couple enables 
better lifestyle habits and health behaviors and that partners can positively in-
fluence each Other [9]. 

Regarding smoking as a risk factor for NCD, a cross-sectional, descriptive 
study carried out in Paraná with 100 primary care users identified a longer aver-
age time of smoking among widowers. In addition, a study carried out in the 
Metropolitan Region of Belo Horizonte showed a higher rate of smoking cessa-
tion among married people [17] [18]. 

On the other hand, a Japanese cross-sectional study conducted with 20,206 
men and 21,093 women found that being married was positively associated with 
smoking in the population between 18 and 39 years, contradicting the findings 
of this study [19].  

Regarding harmful alcohol consumption, studies performed with young 
adults corroborate the finding of this study of a higher prevalence of this risk 
factor in adults without a partner compared to adults with a partner, as harmful 
alcohol consumption usually occurs in social events that are most frequented by 
young singles. However, in studies carried out with older adults, the prevalence 
of harmful alcohol consumption is higher among married people, due to the 
factors that motivate alcohol consumption in this group, which involve tiredness 
at the end of the workday, economic problems and problems in the family rela-
tionships [20] [21] [22]. 

In this study, we verified that adults are more likely to have two and three risk 
factors when compared to the elderly and it was also estimated that the simul-
taneity between the risk factors was greater in adults than in the elderly. 

Most studies on the simultaneity of risk factors refer to the adult population, 
with studies of this nature involving the elderly population being less frequent 
[11] [23]. In a systematic review that sought to assess the grouping or simultane-
ity of risk factors and their predictors, adults were the population studied in 11 
studies, young adults in two studies, and older adults in only one study [23]. 

Age was the only variable associated with the simultaneity of risk factors 
found in a study that concluded that the older the individual, the lower the 
chance of presenting more than one risk factor [11]. Another study suggests that 
despite not being strong evidence, the younger population was, in general, asso-
ciated with a higher risk of presenting multiple risk factors [23]. Authors suggest 
that the simultaneity of risk factors may decrease with advancing age [24]. This 
may be related to survival bias, that is, elderly with more risk factors, suffering 
from more health problems, are probably not alive and, therefore, not evaluated. 
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In addition, the elderly attend health services more often and are more careful. 
Due to the diseases presented with advancing age, the elderly may have stopped 
some habits they practiced throughout their lives, such as harmful consumption 
of alcohol and smoking [9] [11].  

On the other hand, a cross-sectional study carried out with 1705 elderlies in 
Florianópolis identified that 57.7% had at least two risk factors simultaneously 
[25].  

As for the combinations between risk factors, we did not find any association 
between risk factors among the elderly. On the other hand, in adults, two com-
binations were evidenced: unhealthy eating and smoking; harmful consumption 
of alcohol and smoking. When the observed prevalence and the expected preva-
lence between the simultaneity of risk factors in adults were verified, the only 
combination that showed a significantly higher observed prevalence than ex-
pected was smoking, harmful alcohol consumption and unhealthy eating. Two 
studies corroborate the findings of this study regarding the combination of fac-
tors smoking, harmful alcohol consumption and unhealthy eating, characterized 
by inadequate consumption of vegetables, and legumes, [9] [24] and one of them 
also found an association between harmful consumption of alcohol and smok-
ing, in addition to other associations different from those found in this study, 
such as unhealthy eating and physical inactivity, which was the most prevalent, 
in addition to physical inactivity, smoking and harmful alcohol consumption 
[24].  

Other authors have also highlighted the combinations between smoking and 
harmful alcohol consumption; healthy eating and smoking, in agreement with 
our findings, in addition to the simultaneous physical inactivity and smoking. 
These factors varied according to the characteristics of the population, and in 
adults, the most prevalent combination was low fruit and vegetable intake and 
physical inactivity, followed by the combination of low fruit and vegetable intake 
and smoking, in addition to harmful alcohol consumption and smoking [23]. 

In this study, we showed that adult smokers have a greater presence of un-
healthy eating when compared to non-smokers. One study identified an associa-
tion between smoking and consumption of fruits and salads in women, such that 
smoking women consumed fewer fruits and salads compared to non-smoking 
women [5].  

Harmful alcohol consumption was double among smokers compared to non- 
smokers. Harmful alcohol consumption, a common risk factor found in studies, 
is culturally acceptable, causing the beginning of alcohol use to be early, still in 
adolescence, perpetuating it into adulthood. The associations between harmful 
alcohol consumption and smoking suggest that the consumption of one stimu-
lates the use of the other, influenced by cultural factors [11] [24].  

One of the limitations of this study refers to the need to expand the under-
standing of behavioral risk factors in the elderly population. Future studies are 
still needed to establish relationships between these factors, isolated or conco-
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mitant, with senility, with specific instruments for this audience, as we are going 
through a transformation in the age structure of our country with the increase in 
the elderly population, as well as your life expectancy, thus being expected a 
progressive increase in NCDs. 

The strong point is that this study seeks to expand the knowledge of the gen-
eral population, health professionals and scientific entities about the profile of 
these factors in the adult and elderly population of the municipality to develop 
new strategies and/or improve the measures already adopted today, with effec-
tive actions and investments in strategies, thus providing a favorable environ-
ment for healthy lifestyle choices. 

5. Conclusion 

In summary, knowing and directing measures to control behavioral risk factors, 
whether isolated or simultaneous, for adults and the elderly, requires specific 
knowledge to achieve more effective and differentiated results. 
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