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Abstract
Objective: To identify risk behaviour patterns for chronic non-communicable
diseases (NCD) in the Brazilian population and to investigate associated socio-
economic and demographic factors.
Design: Factor analysis was used to identify patterns considering the following risk
behaviours: consumption of soft drinks/artificial juice, sweet foods, red meat with
apparent fat, chicken skin; inadequate consumption of fruits and vegetables;
alcohol abuse; smoking; absence of physical activity during leisure time; and time
spent watching television. The χ2 test was used to compare ratios. All analyses
accounted for weighting factors and the study’s complex sampling design effect.
The socio-economic and demographic variables evaluated were gender, age,
schooling level and macro region of residence.
Setting: National Health Survey, a household survey with national representation,
conducted in 2013 in Brazil.
Participants: Individuals (n 60 202) aged 18 years or over.
Results: Four risk behaviour patterns were identified: ‘Physical inactivity in leisure
time and Inadequate consumption of fruits and vegetables’, ‘Saturated fat’,
‘Alcohol and Smoking’ and ‘Sedentary behaviour and Sugar’, explaining 52·01 % of
the total variance. Overall, greater adherence to ‘Saturated fat’ and ‘Alcohol and
Smoking’ patterns was observed among men and those with lower education
level. The ‘Sedentary behaviour and Sugar’ and ‘Physical inactivity in leisure time
and Inadequate consumption of fruits and vegetables’ patterns had greater
adherence among younger individuals, and the first was associated with higher
education whereas the second with less education among individuals residing in
the North and Northeast regions.
Conclusions: Risk behaviour patterns for NCD were heterogeneous, reflecting the
socio-economic and demographic differences in Brazil.
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Chronic non-communicable diseases (NCD) account for
approximately 60 % of all causes of death worldwide. It is
estimated that 80 % of these deaths occur in low- and
middle-income countries(1). Among the major modifiable
risk factors associated with these diseases are lifestyle-
related behaviours such as smoking, physical inactivity,
alcohol abuse and insufficient consumption of fruits and
vegetables(2,3).

In this context, knowing the occurrence of each risk
behaviour provides a partial view of the problem, since
these are highly interrelated(4) and may present synergistic
effects, potentiating the risk when occurring in an aggre-
gate form(5), which makes relevant the knowledge about
aggregation of such behaviours that are influenced by
sociodemographic and economic factors as gender, age
and socio-economic status(6). Studies with different
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population groups have evaluated the simultaneity or co-
occurrence of risk behaviours and their association with
NCD(7–11). However, most of them evaluated the co-
occurrence of behaviours without considering the inter-
relationships between them(12).

In Brazil, some studies also investigated the simultaneity
of risk behaviours for NCD in adults(13–18). However, only
two studies found in the literature have identified risk
behaviour patterns in a Brazilian national sample(9,19). The
first interviewed adults in a survey via telephone (VIGI-
TEL) conducted annually in Brazilian capitals and in the
Federal District; and the second with adolescents, based
on data from the National School Health Survey (PeNSE),
was conducted in 2012 with students from the 9th year of
primary education in public and private schools. There-
fore, none of the studies evaluated a probabilistic sample
in the entire national territory of Brazil.

Thus, the present study aimed to identify risk beha-
viour patterns for NCD in the Brazilian population and
associated socio-economic and demographic factors,
using data from the most complete survey on the health
of the Brazilian population, the National Health
Survey (PNS).

Methods

The present study uses data from the PNS, a Brazilian
home-based survey conducted in 2013 by the Brazilian
Institute of Geography and Statistics in partnership with
the Health Surveillance Secretariat of the Ministry of
Health and the Oswaldo Cruz Foundation.

The sample plan was defined by probabilistic sampling
in three stages. In the first stage, there was a stratification
of primary sampling units, constituted by sectors or groups
of census sectors, the second stage consisted of homes,
and residents aged 18 years or over corresponded to the
third stage units. The selection of a sub-sample of the
primary sampling units was made by simple random
sampling(20).

The estimated sample size was based on 81 357 homes
and interview records were obtained in 64 348 of them,
and 60 202 individuals aged 18 years or older were inter-
viewed. Considering closed homes, the loss ratio was
20·8 % and the non-response ratio was 8·1 %. Details on
the PNS methodological strategy design and the sampling
process are available in other publications(21,22).

Participants were interviewed and answered questions
related to socio-economic, demographic and lifestyle
information. The socio-economic and demographic vari-
ables evaluated in the present study were: gender (male/
female); age categorized in age groups (18–24, 25–39,
40–59, 50–59 and ≥60 years); schooling level (none/
incomplete primary education; complete primary educa-
tion/incomplete secondary education; complete second-
ary education/incomplete higher education; complete

higher education) and macro region of residence (Central-
West, South, Southeast, North, Northeast).

Regarding food consumption information, the weekly
intake frequency of soft drinks/artificial juice and sweet
foods was obtained by a questionnaire, asking the fol-
lowing questions: ‘How many days in the week you
usually drink artificial juice?’ and How many days in the
week you usually eat sweet foods?’. Questionnaire
answer was the number of days in the week. For fruits
and vegetables, the number of days in the week was
obtained by the questions: ‘How many days of the week
do you usually eat lettuce and tomato salad or salad
from any other raw vegetables or vegetables?’, ‘How
many days of the week do you usually eat vegetables or
boiled vegetables such as cabbage, carrots, chuchu,
eggplant, zucchini? (not counting potatoes, manioc or
yams)’ and ‘How many days in the week do you usually
eat fruit?’.

For descriptive analyses, the lifestyle behaviours ana-
lysed were categorized as follows: (i) consumption of soft
drinks/artificial juice (5 times/week or more); (ii) con-
sumption of sweet foods (5 times/week or more); (iii)
inadequate consumption of fruits, (iv) green or raw
vegetable salad, (v) cooked vegetables (4 times/week or
less for fruits and vegetables); (vi) consumption of red
meat with apparent fat (yes or no); (vii) chicken skin
consumption (yes or no); (viii) excessive consumption of
alcoholic beverages (for men 5 doses or more and for
women 4 doses or more of alcoholic beverages on a single
occasion in the 30 d prior to the interview); (ix) daily or
sporadic use of tobacco; (x) absence of physical activity in
leisure; and (xi) time spent watching television (3 h/d or
more) to characterize sedentary behaviour.

For the identification of risk behaviour patterns
(dependent variable), we used exploratory factor analysis
to reduce the initial number of variables into a smaller set
of factors that represent, in a synthetic way, the informa-
tion contained in the larger set of variables(23). The fol-
lowing behaviour factors were included in the model: (i)
consumption of soft drinks/artificial juice (0 to 7 times/
week); (ii) consumption of sweet foods (0 to 7 times/
week); (iii) inadequate consumption of fruits, (vi) green or
raw vegetable salad, (v) cooked vegetables (0 to 7 times/
week); (vi) consumption of red meat with apparent fat;
(vii) chicken skin consumption; (viii) excessive con-
sumption of alcoholic beverages; (ix) daily or sporadic use
of tobacco; (x) physical activity in leisure (0 to 7 times/
week); and (xi) time spent watching television (catego-
rical, from 1= ‘do not watch television or watch for less
than 1 h/d’ to 7=watch television for 6 h/d or more’) to
characterize sedentary behaviour.

Data adequacy for the factor analysis was initially
evaluated using the Bartlett sphericity test and the Kaiser–
Meyer–Olkin sample adequacy measure(24). Analysis of
main components was used for factor extraction and
varimax rotation was conducted to facilitate the
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interpretation of factors. Determination of the number of
factors to retain was based on the Kaiser criterion, which
proposes the retention of factors with eigenvalues ≥1(25).

Standardized factor scores (Z-scores) were assigned to
each participant, for each of the retained patterns, calcu-
lated based on factor loading. The higher the Z-score
value, the greater the participant’s adherence to that pat-
tern(26). Behaviours with a factor loading |≥ 0·30| remained
in the patterns, with higher values indicating greater con-
tribution of the behaviour to the specific pattern con-
struction. Afterwards, identification of behaviour patterns
stratified by the presence or absence of NCD (systemic
arterial hypertension, diabetes, increased cholesterol and/
or obesity) was carried out.

Blood pressure was measured using an automatic
device following the same procedures used in the Long-
itudinal Study of Adult Health (ELSA) Project(21) and par-
ticipants were classified as hypertensive if they had
systolic blood pressure ≥ 140mmHg and/or diastolic
blood pressure ≥ 90mmHg(27). Participants who reported
a medical diagnosis of systemic arterial hypertension and
were taking antihypertension medication were also con-
sidered hypertensive.

To evaluate obesity, participants’ weight was obtained
by means of a digital scale and height was measured by a
portable stadiometer, for subsequent calculation of BMI.
Weight was measured using a portable digital scale with
capacity of 150 kg and gradation of 100 g. Before weigh-
ing, the scale was placed on a flat surface and properly
calibrated. In addition, participants were asked to remove
their shoes, heavy clothing and accessories. The weight
was recorded in kilograms considering the first decimal
place shown by the scale display. Height was measured by
a portable stadiometer with a retractable treadmill, mea-
suring to the nearest 0·1 cm. Participants were instructed to
adopt the orthostatic position, parallel feet and barefoot;
before measurement, the examiner ensured that five
points (heels, calves, buttocks, scapulae and the back of
the occiput) were against the wall. The height record was
in centimetres considering the first decimal place(28).
In the identification of obesity, the cut-off point was
BMI≥ 30·0 kg/m2. Information on diabetes and increased
cholesterol was based on self-report according to previous
medical diagnosis.

Statistical analyses were performed with the statistical
software package SPSS Statistics version 17.0 and using the
Complex Sample module, considering the study design
and sample weights. The χ2 test was used to compare the
prevalence of behaviour patterns according to indepen-
dent variables. Factor scores of retained patterns were
categorized into tertiles.

The PNS was approved by the National Commission of
Ethics for Research in Human Beings, of the Ministry of
Health, under the opinion number 328,159 of 26 June
2013. Individuals invited and who accepted to participate
in the research signed an Informed Consent Form.

Results

A total of 60 202 Brazilians aged 18 years or over were
analysed, of whom 52·9 % were female, 66·0 % were aged
between 25 and 59 years and 54·5 % had low educational
level (without education or incomplete secondary educa-
tion). Regarding the risk behaviours evaluated, the highest
prevalence was observed for physical inactivity at leisure
time (68·5 %) followed by inadequate consumption of
cooked vegetables (68·0 %), inadequate consumption of
fruits (58·6 %), inadequate consumption of green or raw
vegetable salad (53·5 %), and sedentary behaviour and
consumption of meat with apparent fat, both with 28·9 %
each (Table 1).

In the stratified analysis, no relevant differences were
observed either in the identification of patterns or in the
parameters evaluated between the population with and
without self-report of some NCD (see online supplemen-
tary material, Supplemental Tables 1 and 2). Thus, the
identification of patterns and conduction of analyses were
done for the entire sample population.

The Kaiser–Meyer–Olkin measure (= 0·64) and Bartlett’s
sphericity test (P< 0·01) indicated that the correlations
between behaviours were sufficient and adequate for con-
ducting the factor analysis. The identified patterns were
named as follows: (i) ‘Physical inactivity in leisure time and
Inadequate consumption of fruits and vegetables’ pattern,
characterized by the absence of physical activity in leisure
time and consumption below recommended levels for fruits
and vegetables, explaining 18·43% of the variance; (ii)
‘Saturated fat’ pattern, characterized by the consumption of
chicken with skin and red meat with apparent fat, explain-
ing 13·42% of data variation; (iii) ‘Alcohol and Smoking’
pattern, with positive loadings for excessive consumption of
alcoholic beverages and smoking, with a 10·41% explana-
tion of variance; and (iv) ‘Sedentary behaviour and Sugar’
pattern, characterized by ≥ 3h/d spent watching television,
regular consumption of sweet foods and soft drinks/artificial
juices, which explained 9·75% of the variance. Together, the
four risk behaviours explained 52·01% of behaviour varia-
bility (Table 2).

It was observed that the pattern ‘Physical inactivity in lei-
sure time and Inadequate consumption of fruits and vege-
tables’ showed a higher adherence among men, those who
were younger, in the population with the lowest level of
schooling, and those who resided in the North and Northeast
regions. The ‘Saturated fat’ pattern was more frequent among
men, in the population with lower educational level and
residents in the South and Central-West regions of the
country. For the ‘Alcohol and Smoking’ pattern, the highest
adherence was also among men, people with lower educa-
tional levels, and residents in the Central-West and Northeast
regions. In contrast, the ‘Sedentary behaviour and Sugar’
pattern had greater adherence among the younger partici-
pants (18–24 years old), with higher level of schooling, and
residents in the South and Southern regions (Table 3).
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Discussion

Four risk behaviour patterns for NCD were identified in
the Brazilian population, denominated ‘Physical inactivity
in leisure time and Inadequate consumption of fruits and
vegetables’, ‘Saturated fat’, ‘Alcohol and Smoking’ and
‘Sedentary behaviour and Sugar’. These patterns showed
heterogeneity regarding the socio-economic and demo-
graphic characteristics of the population, also varying
according to regions of the country. Moreover, in general,
our study revealed a trend of greater adherence to risk
behaviours among men, younger individuals and those
with lower schooling levels.

The risk behaviours analysed in the present study are
characteristics of an unhealthy lifestyle and are known risk
factors for the main NCD, responsible for a large share of
the global burden of diseases(2,3). The diversity of factors
considered in studies evaluating the co-occurrence of risk
behaviours for NCD and the criteria used in the classifi-
cation of such factors make the comparison of results
complex, and it should be noted that the patterns

identified in the present study differ partially from those
observed in other countries and even in Brazil(7–11), except
for the pattern that associates smoking with the con-
sumption of alcoholic beverages, which has been identi-
fied in several studies(29–31). In a study with data from the
PNS of 2013, Garcia and Freitas(29) observed a higher
prevalence of alcohol abuse among occasional smokers
(35·2 %) compared with daily smokers (27·4 %), and such
categories had higher prevalence of alcohol abuse than
among non-smokers (11·1 %).

In Brazil, among the nationally representative studies
that used statistical procedures to identify behaviour pat-
terns, Steele et al.(9) verified the presence of two patterns
from a list of twelve risk behaviours, with gender-stratified
analysis. One pattern was characterized by healthy beha-
viours, called prudent, and the other one was represented
by unhealthy behaviours, both with similar characteristics
between men and women. Greater adherence to the
prudent pattern was observed among women, from less
developed regions (North and Northeast), with higher age
groups and higher schooling level. On the other hand, the

Table 1 Distribution of the study population according to socio-economic and demographic
characteristics, economic and risk behaviour characteristics for chronic non-communicable
diseases. National Health Survey, Brazil, 2013 (n 60 202)

n % 95 % CI

Gender
Male 25 920 47·1 46·4, 47·8
Female 34 282 52·9 52·2, 53·6

Age (years)
18–24 7823 15·9 15·4, 16·5
25–39 20 767 31·8 31·1, 32·4
40–59 20 435 34·2 33·6, 34·9
≥60 11 177 18·1 17·5, 18·6

Schooling
None/incomplete primary education 24 083 38·9 38·3, 39·6
Complete primary education/incomplete secondary education 9215 15·6 15·0, 16·0
Complete secondary education/incomplete higher education 19 149 32·8 32·1, 33·5
Complete higher education 7755 12·7 12·3, 13·2

Region
North 12 536 7·4 7·2, 7·7
Northeast 18 305 26·6 26·0, 27·2
Southeast 14 294 43·8 43·1, 44·5
South 7548 14·8 14·3, 15·3
Central-West 7519 7·4 7·1, 7·6

Risk behaviours
Absence of physical activity in leisure time 42 306 68·5 67·8, 69·1
Irregular intake of green or raw vegetable salad* 34 615 53·5 52·7, 54·2
Irregular intake of cooked vegetables* 41 744 68·0 67·3, 68·7
Irregular intake of fruits* 35 797 58·6 57·9, 59·3
Intake of meat with apparent fat 16 211 28·9 28·2, 29·5
Intake of chicken with skin 11 852 22·3 21·7, 22·9
Sedentary behaviour† 17 769 28·9 28·2, 29·6
Smoking‡ 8729 14·5 14·2, 15·2
Alcohol abuse§ 8104 13·7 13·2, 14·2
Intake of soft drinks/artificial juices║ 13 088 23·4 22·7, 24·0
Regular intake of sweet foods║ 11 262 21·7 21·1, 22·3

*Frequency of consumption: 4 times/week or less.
†Time spent watching television: 3 h/d or more.
‡Daily or sporadic tobacco use.
§Intake of alcoholic beverages on a single occasion in the last 30 d: intake of 5 doses or more for men
and 4 doses or more for women.
║Frequency of consumption: 5 times/week or more.

2086 APP Duarte et al.

https://doi.org/10.1017/S136898001900034X Published online by Cambridge University Press

https://doi.org/10.1017/S136898001900034X


male population from more developed regions (South,
Southeast and Central-West), those younger and with
lower schooling level showed greater adherence to the
second pattern. However, the authors emphasize as a
limitation of the study the fact of reflecting only the reality
of Brazilian capitals and the Federal District and not the
entire national territory.

Since there are sociodemographic and economic dif-
ferences in Brazil, it is important to consider that the level
of poverty can affect behaviours related to health pro-
motion and maintenance. Low purchasing power and low
schooling level are clearly related to poorer health con-
ditions(3). The influence of schooling on risk behaviours
reinforces the hypothesis of social determination of these
behaviours.

Risk behaviour patterns reflect the inequalities and
vulnerability of some social segments. These inequalities
were well described in the study of Barros et al.(18) with
data from the PNS 2013, which detected differences in the
prevalence of health risk behaviours (smoking, alcohol
abuse, sedentary behaviour, below-recommended con-
sumption of fruits and vegetables, among others) by
gender and schooling level. The results of the present
study reinforce the need to consider those differences in
the development of public policies aiming at the promo-
tion of healthy behaviours.

In the present study, ‘Physical inactivity in leisure time
and Inadequate consumption of fruits and vegetables’ was
the main pattern, explaining 18·43 % of the variance. A
similar pattern was verified by Camões and Lopes(32) in
Portuguese adults, who found an association between
higher level of physical activity and consumption of a
healthy diet. Also, in their study with French women,

Estaquio et al.(33) observed that the most active were those
with higher consumption of fruits, vegetables and greens.

When assessing the low adherence to fruit and vege-
table consumption, mainly in low economic groups(34),
access to these foods should be considered, mainly
determined by the population’s purchasing power, given
that greater monetary expenditure on food is associated
with consumption of healthier foods, more specifically
greater intake of fruits and vegetables(35). This fact may
explain, at least in part, the greater adherence to the
‘Physical inactivity in leisure time and Inadequate con-
sumption of fruits and vegetables’ pattern verified in the
present study for the population with lower schooling
level and residing in less developed regions of the country
(North and Northeast). Another possible explanation may
be the issue of urban violence, since it inhibits the popu-
lation to practise outdoor physical activities in leisure time,
especially women. The North and Northeast regions
include coincidentally the six states with the highest
homicide rate in the country(36).

In the present study, the ‘Saturated fat’ pattern, which
explained 13·42 % of the variance, may be reflecting cul-
tural aspects as well as greater access to sources of high-fat
foods. Meat consumption contributes to the excessive
intake of saturated fat, this habit being spread throughout
the national territory and incorporated more strongly in
the gastronomic culture of some regions, considering that
Brazil is among the great powers in beef and chicken
production(37). In 2015, among the twenty municipalities
with the largest beef production, thirteen were in the
Central-West region, five in the North region and two in
the South region(38), a fact that may justify the greater
adherence to the ‘Saturated fat’ pattern in Central-West

Table 2 Factor loads, commonalities (h2) and estimated variances for the four patterns of risk behaviours for chronic non-communicable
diseases identified among Brazilians. National Health Survey, Brazil, 2013 (n 60 202)

Factor loading

Physical inactivity
in leisure time
and Inadequate

consumption of FV Saturated fat Alcohol and Smoking
Sedentary behaviour

and Sugar h2

Absence of physical activity in leisure time 0·395 0·078 −0·032 –0·027 0·164
Irregular intake of green or raw vegetable salad 0·797 − 0·077 −0·002 0·032 0·642
Irregular intake of cooked vegetables 0·757 − 0·007 −0·011 0·054 0·576
Irregular intake of fruits 0·636 0·155 0·171 −0·011 0·459
Intake of meat with apparent fat 0·110 0·753 0·175 0·135 0·626
Intake of chicken with skin 0·051 0·810 0·039 0·027 0·661
Smoking 0·090 0·095 0·703 −0·106 0·523
Alcohol abuse −0·052 0·107 0·724 0·110 0·550
Sedentary behaviour 0·026 − 0·284 0·336 0·428 0·377
Intake of soft drinks/artificial juices 0·140 0·151 0·121 0·691 0·535
Regular intake of sweet foods −0·144 0·093 −0·212 0·731 0·609
Eigenvalue 2·03 1·48 1·15 1·07
% variance explained 18·43 13·42 10·41 9·75
% cumulative variance explained 18·43 31·85 42·26 52·01

FV, fruits and vegetables.
Factors loading on each pattern are indicated in bold.
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Table 3 Distribution (%) of Brazilians according to risk behaviour pattern scores for chronic non-communicable diseases categorized in tertiles and socio-economic and demographic
characteristics. National Health Survey, Brazil, 2013 (n 60 202)

Physical inactivity in leisure time and
Inadequate consumption of FV Saturated fat Alcohol and Smoking Sedentary behaviour and Sugar

T1
(≤−0·467)*

T2
(−0·468
to 0·513)

T3
(≥0·514)

P
value†

T1
(≤−0·564)

T2
(−0·565
to 0·031)

T3
(≥0·032)

P
value

T1
(≤−0·0551)

T2
(−0·552 to
−0·063)

T3
(≥−0·064)

P
value

T1
(≤−0·568)

T2
(−0·569
to 0·369)

T3
(≥0·370)

P
value

Gender <0·01 <0·01 <0·01 <0·01
Male 31·5 34·2 34·3 24·7 29·5 45·9 32·4 27·7 39·9 30·4 32·6 37·0
Female 40·6 33·1 26·3 34·9 37·7 27·3 37·7 35·2 27·1 31·9 32·6 35·5

Age (years) <0·01 <0·01 <0·01 <0·01
18–24 26·9 34·5 38·6 31·4 30·7 37·8 39·4 28·4 32·2 16·0 29·3 54·7
25–39 33·6 34·6 31·8 27·6 32·4 40·0 34·6 30·7 34·7 24·7 34·5 40·8
40–59 39·6 33·1 27·3 28·3 35·4 36·3 33·3 31·8 34·9 37·7 32·8 29·5
≥60 43·2 32·2 24·6 36·6 36·1 27·2 36·1 36·2 27·8 43·6 31·8 24·6

Schooling <0·01 <0·01 <0·01 <0·01
None/incomplete

primary
education

28·4 33·3 38·3 29·4 31·8 38·8 34·0 30·6 35·4 40·3 32·1 27·6

Complete primary
education/
incomplete
secondary
education

31·8 36·4 31·8 30·3 29·1 40·6 32·5 30·5 37·0 25·9 32·3 41·7

Complete
secondary
education/
incomplete
higher
education

39·8 34·5 25·7 32·4 33·2 34·4 35·3 33·4 31·3 23·7 33·6 42·7

Complete higher
education

57·1 29·0 13·9 26·1 47·4 26·5 41·8 32·1 26·1 28·9 32·0 39·1

Region <0·01 <0·01 <0·01 <0·01
North 16·6 32·4 51·0 38·2 29·6 32·2 31·2 34·5 34·3 37·9 34·7 26·4
Northeast 25·6 32·4 42·0 37·9 34·2 27·9 35·1 30·7 34·3 36·4 33·6 30·0
Southeast 42·7 34·5 22·9 27·8 34·0 38·2 34·2 32·7 33·1 28·2 31·5 40·3
South 44·6 33·4 22·0 22·8 34·9 42·3 41·0 28·6 30·4 28·5 32·4 39·1
Central-West 40·6 34·8 24·6 22·1 33·5 44·4 33·9 32·8 33·3 28·8 32·9 38·3

FV, fruits and vegetables.
*Values in parentheses are score ranges of participants in each tertile.
†P value from the χ2 test.
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and South regions. Such results also reflect the differ-
entiated conditions of food intake according to the dif-
ferent economic and social scenarios of the country, since
the economically more developed regions (South, South-
east and Central-West) presented high levels of fat intake,
especially saturated fats, according to the 2008–2009
Household Budget Survey(39).

The high intake of meat is a concern of health agencies
and entities, such as the Brazilian Society of Cardiology, in
developing the first guideline on the consumption of fats
and cardiovascular health(40). However, there has been an
increase in the consumption of meat with excess fat in
Brazil, which, according to data from VIGITEL 2016(41),
was 26·9 % in 2015 and 32·0 % in 2016, two times more
frequent among men(40,42), showing the need for action on
food education.

Another intake behaviour pattern in the Brazilian adult
population was the ‘Alcohol and Smoking’ one and both
are responsible for millions of deaths each year(43). The
excessive consumption of alcoholic beverages is asso-
ciated with other risk behaviours, especially smok-
ing(44,45), as was identified in a systematic review
conducted in the UK(46). It is worth noting that the additive
effects of those substances have harmful consequences on
health and on society in general, especially in the eco-
nomic sphere, since they have an impact on safety, the
labour market and societal security(44,47,48).

Excessive consumption of alcoholic beverages and
tobacco use are risk behaviours that usually begin at an
early age and last a lifetime(49), especially among men and
individuals with lower schooling level(45). In Brazil, alco-
hol abuse is also more frequent among men and occa-
sional smokers(30) and smoking, in turn, is also associated
with men and populations with lower levels of educa-
tion(50). In the present study, greater adherence to the
‘Alcohol and Smoking’ pattern was observed among men
and among individuals with lower schooling levels, in line
with other studies(30,44,50).

Similar to that observed in the present study with regard
to the ‘Sedentary behaviour and Sugar’ pattern, in a study
carried out in the city of Minneapolis (USA), Fuglestad
et al.(7) verified that the pattern denominated ‘Visualization
and feeding related to television’ was characterized by
high intake of sugar and fat.

Excessive time in front of the television and its influence
on food behaviour have been investigated in the adult
population(51–53). The high prevalence of sedentary
behaviour (28·9 %) in the Brazilian population(54) may
favour the consumption of obesogenic foods, commonly
linked to television advertisements, contributing to the
replacement of fruit and vegetable consumption by
unhealthy foods(51–53,55).

The pattern named ‘Sedentary behaviour and Sugar’
presented greater adherence among the population of
lower age groups and higher schooling. Higher con-
sumption of sweet foods among adults with higher

schooling levels was previously described in Brazil(56) and
adolescents also have greater consumption of foods with a
high amount of solid fats and with added sugar(57).

Modifying risk behaviours for NCD can reduce all-cause
mortality rates(2,3) and thus identifying patterns of such
behaviours is important to assist in controlling this group
of diseases. However, knowing the patterns is not enough;
it is necessary to adopt preventive actions aimed at redu-
cing risk behaviours through public health policies that
consider behaviour patterns present in the population.
According to the WHO, for the effectiveness of policies
aimed at the prevention of NCD, besides the issues related
to legislation, mass education is critical, since behavioural
changes are difficult to happen in the absence of envir-
onmental changes that reflect local characteristics and that
respect the cultural component(2).

Furthermore, the additional analysis in the current study
showed that the behaviours do not seem to be modified in
the presence of a chronic disease. Therefore, we should
consider actions for the entire population, regardless of
the diagnosis of some diseases.

Despite the innovative approach and representativeness
of the evaluated population, the present study presents
some limitations. Among them is the sedentary behaviour
indicator evaluated, in which little active work (like
remaining seated) and the time spent in front of other
types of screen (computer monitor, tablet, smartphone)
were not measured, considering that these behaviours can
contribute to total sedentary time in adults. Another pos-
sible limitation was the measurement of physical activity
or sport only in leisure time. However, this strategy was
adopted by the study to prioritize personal choices,
without considering involuntary or compulsory physical
activities, such as those practised in routine work or in
active transportation (walking from place to place). In
addition, behaviour factors were defined based on a few
questions about diet. Another limitation is related to the
contextual variable regions of the country, which may be
confounded by individual-level characteristics, age dis-
tribution and education. However, for public policies both
levels of information is important.

One of the strengths of the present study is the use of a
probabilistic sample of Brazilian adults, using an appro-
priate technique of statistical analysis to group risk factors,
considering that most of the research carried out on this
subject in the country is restricted to evaluating the
occurrence of risk factors alone or only the co-occurrence
of factors in populations limited to states or regions, being
mostly studies in the South and Southeast regions.

Conclusion

The risk behaviour patterns for NCD reflected the socio-
economic and demographic differences found in Brazil.
This analysis, based on data from a nationally
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representative health survey, allowed the identification of
Brazilian behavioural diversity in relation to lifestyle,
considering several risk factors for NCD, in a holistic
approach and integrated understanding of these beha-
viours. Our results indicate that public policies in a con-
tinental country such as Brazil should be tailored to better
reach the less developed areas in the North and Northeast
of the country. Also, gender and generational differences
as observed in other countries should also be considered.
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