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Introduction

One definition of health promotion consists of an 
amalgamation of health education and the 
organizational, economic and environmental 
support associated with health-promoting behavior 
(1). Within the social, political and economic 
contexts in which people are born, live, play and 
work, the behaviors we adopt have an effect on, and 
contribute to, our health. These are referred to as 
health behaviors (2,3).

Various behaviors are health enhancing. However, 
as widely broadcast in the media and reflected in the 
therapeutic recommendations of doctors to patients 

and, principally, in view of the association with a set 
of chronic diseases, there are four specific behaviors, 
referred to by some authors as ‘the big four’, which are 
considered particularly relevant in the scientific 
literature: 1) not smoking; 2) controlled alcohol 
consumption; 3) eating habits; and 4) physical activity 
(3–7). Evidence of the association between behavior 
(those four behaviors in particular) and health is 
currently undeniable (7,8), leading to another 
important observation: if health depends to a certain 
extent on behavior, then it can be improved by the 
action of the individual him/herself and by his/her 
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group by modifying the factors that affect health. For 
example, based on the finding of the importance of 
these four specific behaviors, Buck and Frosini (7) 
developed a study in England in which they perceived 
that within a few years a positive change had occurred: 
the overall proportion of the population involved in 
three or four of these largely unhealthy behaviors fell 
significantly from around 33% of the population in 
2003 to around 25% in 2008. In other words, 
individual change can be motivated. However, there is 
evidence that individual actions with respect to 
healthier lifestyles may be limited due to factors that 
influence an individual’s decision-making capacity (9).

Concepts of structure and agency emerged in 
health promotion (10–12). Both concepts are valid in 
the promotion of health. On the one hand, health 
promotion is originally based on a critique of 
approaches focusing on individual lifestyles. Health 
promotion approaches emphasize the importance of 
the structure of lifestyle. On the other hand, agency is 
crucial for health promotion action (e.g. interventions 
aim at improving personal and community’s skills 
that increase the options available to people to 
exercise more control over their own health and over 
their environments, and to make choices conducive to 
health) (11). There is a clear association between the 
way in which people live and their health; hence,  
it is possible to identify healthy and unhealthy 
lifestyles (13). Lifestyle is defined as a way of life 
based on identifiable patterns of behavior that are 
determined by the interaction between individual and 
personal characteristics, social relationships and 
socioeconomic and environmental life conditions 
(14). The combination of health behaviors that 
integrate lifestyles has been found to be associated 
with a very wide range of social factors that includes 
economic inequality, social isolation, routine stress 
and belonging to minority social groups, as well as 
factors related to employment and unemployment, 
stress, gender, etc. (8,15,16). Nevertheless, it is a fact 
that, due to their importance in health, the four 
previously mentioned behaviors are often cited as the 
principal indicators with which to evaluate healthy 
lifestyles. Consequently, the creation of lifestyle 
indicators would enable the routine practice of  
health behaviors to be evaluated in a combined and 
interconnected manner, bearing in mind that these 
behaviors are more than the mere sum of their parts; 
they are interrelated and occur simultaneously, 
resulting in more complex lifestyles (5).

It was thus considered scientifically relevant to 
conduct an evaluation of possible lifestyles based on 
these behaviors as part of the Brazilian Longitudinal 
Study of Adult Health (ELSA-Brasil) in an attempt to 
obtain further information on issues related to health 
promotion in the Brazilian adult population. Currently, 
various studies have been conducted worldwide to 
investigate individual health behaviors or sets of 
behaviors, some as part of the ELSA-Brasil study itself 
(e.g. 17). Research has concentrated particularly on the 
issue of risk factors for disease. However, studies 
focused specifically on evaluating ‘the big four’ as an 
interconnected set of risk behaviors (5) and in 
accordance with an indicator validated to define 
lifestyles in the promotion of health remain sparse.

The objective of the present paper was to describe 
the construction of a lifestyle indicator based on the 
health behaviors included in the ELSA-Brasil study, 
the largest longitudinal study of adult health in Brazil. 
Its aim was to investigate the incidence of and risk 
factors (biological, behavioral, environmental, 
occupational and social risk factors) for chronic 
diseases, particularly cardiovascular disease and 
diabetes, in the adult Brazilian population.

Methods

Data source

The ELSA-Brasil cohort consists of around 15,000 
active and retired civil servants (8218 women and 
6887 men) of 35 to 74 years of age from six public 
institutes of higher education and research in the 
northeastern, southern and southeastern regions of 
Brazil. Data collection for the ELSA-Brasil study 
included face-to-face interviews, measurements and 
medical tests, which have already been described in 
detail in papers published by Aquino et al. (18) and 
Schmidt et al. (19). All the participants of the study 
signed an informed consent form. The internal 
review boards of the participating centers approved 
the study protocol. The baseline data from that 
study were used for the present analysis (18).

Measures

The variables that constitute lifestyle are:

1. Smoking. Evaluated by asking: ‘Do you currently 
smoke?’
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2. Alcohol consumption. Evaluated by asking 
about the amount of alcohol consumed weekly 
(red and white wine, bottled or draft beer, and 
spirits), classified in accordance with the 
recommendations of Duncan, Schmidt and 
Giugliani (20). For example, one of the questions 
was: ‘How many glasses of red wine do you 
drink per week?’

3. Physical activity, measured using the recreation, 
sport, and leisure time physical activity domain 
of the long version of the International Physical 
Activity Questionnaire (IPAQ) (Haskell et  al. 
(21); Brazilian version validated by Matsudo 
et al. (22)), which consists of six questions (For 
example, ‘On how many days a week do you 
walk in your leisure time?’).

4. Eating habits. Eating habits were evaluated from 
participants’ self-reports on whether they 
consumed greens, vegetables and fruit at least 
once a day, by asking the following two 
questions, related to two distinct eating 
behaviors: (a) ‘How often do you usually eat 
raw, boiled or sautéed greens or vegetables other 
than potatoes, cassava/manioc, white yam and 
yellow yam?’ and (b) ‘How often do you usually 
eat fruit other than in the form of fruit juices?’.

The cut-off points used to classify eating habits 
and smoking were based on whether or not the 

behavior was present. The cut-off point regarding 
excessive alcohol consumption was in accordance 
with the definitions established by Duncan, Schmidt 
and Giugliani (20). For physical activity, the 
classification adopted was that established by 
Haskell et al. (21). Lifestyle is classified as healthy or 
unhealthy and the classification of the behaviors 
evaluated in this study is shown in Table 1.

Investigators specifically trained for the purpose 
applied the research instruments. In the case of 
closed questions, the possible answers were read to 
stimulate response.

Statistical analysis

In order to create the indicator lifestyle, the 
presence of each health-enhancing behavior was 
evaluated. A score that ranged from 0 (no healthy 
behaviors whatsoever) to 5 (all the healthy 
behaviors were present) was then attributed to 
each participant. The scores were then 
dichotomized as follows: a less healthy lifestyle (≤ 
2 healthy behaviors; i.e. most of the behaviors 
evaluated were unhealthy) and a healthier lifestyle 
(3–5 healthy behaviors). Next, latent class analysis 
(LCA) was used to classify individuals into 
homogenous subgroups (23) with which to identify 
the construct lifestyle. The latent variable resulting 
from the analysis was compared with the indicator, 

Table 1. Health behaviors and their respective classification.

Health behavior Classification

Less healthy Healthier

Smoking Smokes Does not smoke
Alcohol consumption Excessive

(men ≥ 210 g/week; women ≥ 140 g/week)
Not excessive
(men < 210 g/week; women < 140 g/week)

Physical activity Inactive
< 150 min/week of moderate physical 
activity or walking and/or < 60 min/week 
of vigorous* physical activity or 
< 150 min per week of any combination 
of walking, moderate** and vigorous 
physical activity

Active
≥ 150 min/week of moderate physical 
activity or walking and/or 60 min/week of 
vigorous* physical activity or 150 min per 
week of any combination of walking, 
moderate** and vigorous physical activity

Eating habits No daily consumption of fruit Daily consumption of fruit
No daily consumption of greens and 
vegetables

Daily consumption of greens and 
vegetables

*Physical activities that demand great effort, resulting in much harder breathing than normal.
**Physical activities that demand some effort, resulting in slightly harder breathing than normal.
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and agreement measures and Kappa coefficients 
were calculated.

The data were analyzed using the STATA software 
package, version 12, and the MPLUS software 
package, version 7.

Results

The sum of the health-related behaviors under 
investigation generated a lifestyle indicator that 
ranged from 0 (less healthy) to 5 (healthier). Overall, 
0.8% of the participants were classified as having a 
completely unhealthy lifestyle, with no healthy 
behaviors present. In contrast, the lifestyle of 16.5% 
of the participants was considered completely healthy, 
with the presence of all the healthy behaviors 
evaluated (Figure 1). Women were more likely than 
men to adopt healthy behaviors, with the presence of 
four or five actions of healthy behaviors being more 
common among women than men (Figure 1). There 
was a steady increase in the number of men adopting 
healthy behaviors until reaching a total of three 
healthy behaviors (27.8%), after which the proportion 
began to fall. Taking into account the large proportion 
of health enhancing behaviors, the cut-off point was 
established as three. At that cut-off limit, 71.8% of 
the participants were considered to have a healthy 
lifestyle: 75% of the women and 67.3% of the men.

According to LCA, the probability that the 
individuals in the ELSA-Brasil cohort would be 
distributed in two classes was high (Table 2, i.e. 
there are two types of health behavior patterns; 

entropy = 0.75). Individuals adopting healthy 
behaviors were more likely to belong to Class II. 
However, the probability that individuals who did 
not smoke and did not drink would belong to Class 
I was also high. On the other hand, the probability 
of not practicing physical activity in leisure time was 
low (<50%) in both classes.

When the results of the lifestyle indicator were 
compared with the result of the LCA, agreement was 
83.2%, with a Kappa coefficient of 0.65 (Table 3).

Discussion

The objective of the present study was to construct 
a lifestyle indicator, taking selected health behaviors 
into consideration. The lifestyle indicator created 
using the variables related to the four key health-
related components (eating behavior, evaluated here 
from two distinct actions – fruit consumption and 
vegetable consumption; leisure time physical 
activity; smoking and alcohol consumption) was 
found to be adequate for the ELSA-Brasil cohort, 
and was confirmed in the LCA. Indeed, the LCA 
results also suggested the creation of two classes of 
health behavior. In addition, when the two types of 
classification were compared, agreement was found 
to be 83.2, with a Kappa coefficient of 0.65, 
suggesting a good probability that the subjects of 
the different lifestyles created using the lifestyle 
indicator corresponded to the same subjects 
identified in the LCA.

In terms of gender analysis, the results are in 
agreement with papers published in the scientific 
literature that women are more likely than men to 
lead a healthy lifestyle (16). This is also consistent 
with the data shown by the indicator. Various studies 
have shown that men are more likely to be 
overweight, to smoke and to consume less healthy 
diets, whereas women are more committed to 
health-enhancing behaviors (2,24,25). The 
differences between genders in relation to health-
enhancing behaviors and lifestyles originate to a 
great extent in the cumulative effects of the different 
social worlds in which men and women live from 
the moment of their birth onwards (3).

Theoretically, health can be achieved by 
maximizing the number of health-enhancing 
behaviors and minimizing the unhealthy ones. 
Nevertheless, in reality, the different behaviors are 
interconnected, resulting in more complex lifestyles 

Figure 1. Percentage distribution of participants in the 
ELSA-Brasil study by gender, according to the number 
of healthy behaviors adopted.
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(5). For this reason, we believe in the relevance of 
creating an indicator that evaluates lifestyles in an 
integrated and interconnected manner. Due to the 
importance of this issue in the investigation of 
chronic diseases, several studies have already 
focused on health behaviors; however, very few have 
evaluated health behaviors in an interconnected 
manner. One of the few studies found in this respect 
is the study conducted by Södergren et al. (5), which 
evaluated two categories of lifestyle (healthy and 
less healthy), with the indicator proving to be a 
valuable instrument for increasing knowledge on 
the lifestyles of the elderly Australian population. 
Buck and Frosini (7) studied these behaviors in an 
interconnected manner, not as an indicator but from 
the perspective of the possible combinations of these 
four behaviors.

These results encourage the use of this indicator 
created in the ELSA-Brasil study that may be 
applicable for both the adult Brazilian population 
and other populations with the same characteristics. 

Several studies, including some of the studies 
resulting from the ELSA-Brasil, have investigated 
some of the health behaviors dealt with in the 
present study, particularly those that are detrimental 
to health and constitute risk factors for chronic 
disease (e.g. 17). Nevertheless, to the best of our 
knowledge, the present study is the first to create an 
indicator based on four behaviors (five specific 
actions: smoking, alcohol consumption, leisure time 
physical activity and dietary habits, specifically fruit 
consumption and vegetable consumption, analyzed 
here as two distinct categories) in an integrated and 
interconnected manner, validated using robust 
techniques to evaluate the effect (LCA), and within 
a positive perspective, i.e. health-promoting.

Here, in addition to meeting the study objective of 
presenting the indicator that was created, gender 
differences in lifestyle were investigated as a means of 
increasing understanding on the potential use of this 
indicator in future research studies. For example, in 
addition to gender differences, this indicator will 

Table 2. Parameters estimated for the model with two latent classes.

Indicators Less healthy (Class I)

%

Healthier

(Class II)

%

Marginal probability 87.4 98.4
Entropy 0.75  
Conditional probability  

• Does not smoke 82.7 91.1
• Does not drink 90.2 94.9
• Eats vegetables and greens daily 24.4 79.1
• Eats fruit daily 14.4 100.0
• Performs physical activity 29.9 42.4

Table 3. Results at agreement level between the classifications of the indicator and the results of LCA.

Lifestyle indicator Classification according to LCA

Less healthy Healthier

n % n %

Less healthy 4134 98.8 52 1.2
Healthier 2440 22.9 8214 77.1
Agreement 83.2%  
Kappa coefficient 0.65  

LCA: latent class analysis.
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allow combinations of behaviors to be identified, as 
well as predictors of risk for any given set of behaviors, 
and will allow subgroups such as different ethnic 
groups, age-groups or different regional populations 
to be evaluated for combinations of risky behaviors. 
The creation of this indicator could help the ELSA-
Brasil meet its principal objective, which is to identify 
the factors associated with chronic diseases in 
Brazilian civil servants, through the degree to which 
it contributes to understanding risky or health-
enhancing behaviors, simultaneously, in this specific 
population. In view of its large sample size, and the 
fact that the ELSA-Brasil is one of few major studies 
conducted in middle-income countries involving a 
cohort with a wide range of ages and contexts, studies 
on health-enhancing behaviors conducted within the 
ELSA-Brasil are highly likely to serve as a reference 
and as a guide for future research studies in Brazil and 
in Latin America. We believe that the creation of an 
easily reproducible and applicable indicator such as 
this one, created in a study such as the ELSA-Brasil 
that serves as a model for other studies, will encourage 
similar research to be conducted and will enable 
comparisons to be made regionally and internationally 
in a part of the world in which health-promoting 
studies remain sparse.

Despite the fact that the focus of this study was on 
creating an indicator based on health-promoting 
behavioral variables, it is of the utmost importance 
to emphasize that these behaviors and lifestyles 
cannot be considered without also reflecting on the 
social factors that influence them. The behavioral 
factors depend on social conditions to occur. For 
example, Buck and Frosini (7) developed a study 
based on combinations of the four key behaviors 
evaluated here (smoking, excessive alcohol use, poor 
diet, and low levels of physical activity) and observed 
that, from 2003 to 2008, there was a large reduction 
in these risk behaviors in men and women in England. 
Nevertheless, those researchers found that these 
positive changes (e.g. better diet) occurred principally 
in individuals with higher education and 
socioeconomic levels. Rizzuto et  al. (26) evaluated 
the factors associated with longevity in elderly 
Swedish individuals over 75 years of age and found 
that those living to over 90 years of age were 
significantly more committed to healthy behaviors 
such as physical activity and non-smoking. Associated 
with these behaviors were factors such as a high 
education level, a strong social network and leisure 

activities. In other words, social factors such as 
education and income, among others, affect 
behaviors and the combination of these behaviors. 
These issues merit attention in countries such as 
Brazil where social inequalities are extremely marked 
and related to questions of ethnicity/color. As a rule 
in Brazil, whites/Caucasians and Asians enjoy higher 
incomes and higher social status compared to blacks, 
individuals of mixed ethnicity and indigenous people 
(27). These ethnic inequalities are known to be 
related principally to income constraints, lower 
education levels, greater daily stress levels and poorer 
access to social opportunities and resources, which 
may hinder the adoption of a healthier lifestyle 
(28,29). The creation of this indicator will also allow 
future studies to investigate the principal 
combinations of behaviors in the participants of the 
ELSA-Brasil study (e.g. those who practice less 
physical activity are also those who smoke more). In 
short, we believe that the creation of this life-style 
indicator will help identify and analyze the factors 
that are predictive of health behaviors in an 
interconnected and simultaneous manner, which is 
how they routinely occur in the everyday life of 
individuals, in the research studies that form part of 
the ELSA-Brasil and in other similar studies.

One limitation of the present study in particular 
needs to be mentioned. The behaviors selected are 
not the only ones involved in the concept of lifestyle. 
Behaviors such as hours of sleep, use of other drugs, 
different types of physical activity (as in commuting 
and at work), and sedentariness, among others, were 
not taken into consideration in this study. The 
behaviors evaluated were selected in accordance 
with a review of the literature, which showed that, 
although they are not considered unique, they are 
deemed central within the framework of health 
promotion. Furthermore, even within the ELSA-
Brasil study, other variables would help complement 
the behaviors studied. For example, the data on 
physical activity in the ELSA-Brasil do not refer to 
overall physical activity, since the domains of work 
and household chores were not taken into 
consideration. Nevertheless, this is an indicator that 
is intended to mirror a behavioral trend towards the 
greater or lesser promotion of health. Here, the 
principal objective was to create an indicator that 
would reflect motivational and behavioral change in 
four specific behaviors. Its main advantage is its 
simplicity in translating a complex construct through 
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a combination of direct measurements of behavior 
available in most studies.

Conclusion

In conclusion, the indicator created to define 
lifestyles proved simple, consistent and scientifically 
valid. Therefore, its use is encouraged in the 
development of population-based studies focused 
on promoting health and a healthy lifestyle. The 
authors hope that this indicator will be used in 
studies within the ELSA-Brasil and in other similar 
research studies that contribute to the prevention 
of chronic non-communicable diseases. These 
studies will then go on to influence Brazilian 
policies on issues including the promotion of health 
and healthy lifestyles, while never forgetting the 
social issues such as education and socioeconomic 
level and questions regarding infrastructure (e.g. 
ensuring that appropriate and safe public places 
are available for the practice of physical activity) 
that are required for this effort.
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